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^© Ethanolamine derivates, processes for their preparation and pharmaceutical compositions 
containing them. 

CM 
*f 

^© This invention relates to compounds of the general formula (I) 

to 

CO 
N 



R3 0 rI 

I 



OL 
LU 



Ar — CHCHNHC ( CH 2 ) ( CH 2 ) m Y ( CH 2 ) n Q-P 
OH R 2 



(I) 
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and physiologically acceptable salts and solvates thereof where 
Ar represents 



R4R3 



(a) HO 




where 

R 3 is a bond or a straight or branched Ci 2alkylene group, 
R* is a hydroxy group or a group R 5 NH-where 
R s represents a group CH 3 S0 2 -, HCO-or NH 2 CO-, 



(b) 




CI 



where R 6 is a chlorine atom or the group F 3 C~, 



HO 




or 



k represents an integer from 1 to 8. 



2 



0 286 242 



m represents zero or an integer from 2 to 7 and 

n represents an integer from 2 to 7 with the proviso that the sum total of k. m and n is 4 to 1 2; 

R 1 and R 2 each represents a hydrogen atom or a methyl or ethyl group with the proviso that the sum total 

of carbon atoms in R 1 and R 2 is not more than 2; 

R 30 represents hydrogen or C. 2 alkyl; 

X represents an oxygen or sulphur atom: and 

Y and Q may each represent a bond or an oxygen or sulphur atom with the provisos that at least one of Y 
and Q represents an oxygen or sulphur atom and when Y is a bond m is zero, or when Y represents an 
oxygen or sulphur atom m is an integer from 2 to 7: 

P represents a phenyl group otionally substituted by one or more substituents selected from halogen 
atoms, or the groups C. jalkyl, C, 3 alkoxy, hydroxy, -CH 2 OH-, -(CH 2 ) 2 OH. -C0 2 H, -C0 2 CH 3 , -C0 2 (CH 2 )- 
2 CH 3 , -R 7 , COR 7 , -NHCOR 8 and -NR 9 S0 2 R ,Q ; 
' where 

R 7 represents an amino, aminoC 3 alkyl, aminoCi jdialkyl, pyrrolidine piperidino, hexamethyleneimino, 
piperazino, N-methylpipera2ino or morpholino group; 

R 8 represents a hydrogen atom or a C> t alkyl. C, t alkoxy, phenyl or amino group; 

R 9 represents a hydrogen atom or a methyl group; 

R 10 represents a methyl, phenyl, amino or dimethylamino group; 

or P represents a pyridyl group optionally substituted by one or two substitutents selected from halogen 
atoms or hydroxy, C, 3 alkyl and C. 3 alkoxy groups. 

The compounds have a stimulant action at /3 2 -adrenoceptors and are useful, in particular, in the treatment 
of diseases associated with reversible airways obstruction such as asthma and chronic bronchitis. 
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CHEMICAL COMPOUNDS 



This invention relates to novel ethanolamine derivatives having a stimulant action at ^2-adreno- 
receptors, to processes for their preparation, to pharmaceutical compositions containing them and to their 
use in medicine. 

Thus the present invention provides compounds of the general formula (I) 
R 30 R 1 

[ ! 

(I) 



Ar— CHCHNHC(CH 2 ) X(CH 2 ) Y(CH 2 ) Q-? 
I | , k m n 

OH R 2 



and physiologically acceptable salts and solvents (e.g. hydrates) thereof wherein Ar represents 

RV 

\ 

// A 

(a) HQ A r 



where 

R 3 is a bond or a straight or branched Ci 2 alkylene group, 

R* is a hydroxy group or a group R s NH-where 

R s represents a group of CH 3 S02-, HCO-or NH 2 CO-, 

"V, 

(b)" // \\ 



R b 

\ 

// \ 

c/~' 



where R s is a chlorine atom or the group F3C-. 
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HQ i 

\ // \ 



(d) 



/ W / 
H0CH 2 N 

1 ! . 

A A /"v\ 

(a) I 1 I or ill' 

\ A A \ A A 

. NO .NO 

! H I H 

OH OH 

k represents an integer from 1 to 8, 

m represents zero or an integer from 2 to 7 and 

n represents an integer from 2 to 7 with the proviso that the sum total of k, m and n is 4 to 12; ' 

R 1 and R 2 each represents a hydrogen atom or a methyl or ethyl group with the proviso that the sum total 

of carbon atoms in R 1 and R 2 is not more than 2: 

R 3Q represents hydrogen or d 2 alkyl; 

X represents an oxygen or sulphur atom; and 

Y an Q may each represent a bond or an oxygen or sulphur atom with the provisos that at least one of Y 
and Q represents an oxygen or sulphur atom and when Y is a bond m is zero, or when Y represents an 
oxygen or sulphur atom m is an integer from 2 to 7; 

P represents a phenyl group optionally substituted by one or more substituents selected from halogen 
atoms, or the groups, C, 3 alkyl, C, 3 alkoxy, hydroxy, -CH 2 OH, -(CH 2 ) 2 OH, -C0 2 H. -C0 2 CH 3 , -C0 2 (CH 3 )- 
2 CH 3 , -R', COR 7 , -NHCOR 8 or -NR s S0 2 R'°; where 

R 7 represents an amino, aminoCi 3 alkyl, aminoCi 3 dialkyl, pyrrolidinp, piperidino, hexamethylenimino, 
piperazino, N-methylpiperazino or morpholino group; 

R a represents a hydrogen atom or a Ci 4. alkyl, C. * alkoxy, phenyl or amino group; 

R 3 represents a hydrogen atom or a methyl group; 

R'° represents a methyl, phenyl, ammo or dimethylamino group; 

or P represents a pyridyl group optionally substituted by one or two substituents selected from halogen 
atoms or hydroxy, C, 3 alkyl or C. 3 alkoxy groups; 

It will be appreciated that the compounds of general formula (I) possess one or more asymmetric 
carbon atoms, namely the carbon atom of the - C H -group and, when R 1 and R 2 are different groups or 
R 30 is not A H 



hydrogen atom, the carbon atom(s) to which these are attached. 

The compounds according to the invention thus include all enantiomers, diastereoisomers and mixtures 
thereof, including racemates. Compounds in which the carbon atom in the - c H -group is in 

the R configuration are preferred. 

in the general formula (I), the chain -(CH 2 ) k -may be for example -CH 2 -, -(CH 2 ) 2 -, -(CH 2 ) a -, -<CH 2 )<.-, - 
(CH 2 ) S -, -(CH 2 ) 6 -or -(CH 2 ) 7 -. The chains -<CH 2 ) m -and -<CH 2 ) n -may be for example -<CH 2 ) 2 -, -<CH 2 ) 3 -, -(CH 2 )- 
*- -(CH 2 ) 5 -, or -(CH 2 ) 5 -, or the chain -<CH 2 ) m -may be a bond. 

In general, the total number of carbon atoms in the chains -(CH 2 ) k -, -(CH 2 ) m and -(CH 2 )„-is preferably 6 
to 12 inclusive and may be for example 7,8,9 or 10. Compounds wherein the sum total of carbon atoms in 
the chains -<CH 2 )k-,-(CH 2 ) m -and -(CH 2 )„-is 7. 8 or 9 are particularly preferred. 

In the compounds of formula (I) R 1 and R 2 . for example, may each be methyl or ethyl groups except 
that if one of R' and R 2 is an ethyl group, the other is a hydrogen atom. R' and R 2 are each preferably a 
hydrogen atom or a methyl group. 

R 30 in the compounds of formula (I) may represent for example a methyl or ethyl group or particularly a 
hydrogen atom. 

In the definition of Ar in compounds of formula (I), R 3 may be, for example, -CH 2 -, - c H- or -(CH 2 )- 

2 "' CH 3 
Ar in compounds of formula (I) may be for example 
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// \ /' \ „„ ' % 

HO- HC- x _ r , *~^_ r 



R 5 NH 

\ 

i) / w 



(where R 5 is HCO-, NH a CO-, or CH 3 SO a -), 



R NHCH 2 ^ 



(where R s is as just defined), or a group of type b), c), d) or e). 

Preferred compounds are those of formula (I) wherein Ar represents a group of type b), c), d), f), or i). 

Particularly preferred compounds from within this group are compounds of formula (I) wherein Ar 
represents a group of type c), f) or i; where R s is CH 3 S0 2 -). 

Especially preferred are compounds were Ar represents a group of type c: where R 6 is a chlorine 
atom) or a group of type f). 

P may for example represent a phenyl group. Examples of the optional substituents which may be 
present on the phenyl group represented by P include bromine, iodine, chlorine, fluorine, methyl, ethyl, 
methoxy, ethoxy, amino, methylamino, ethylamino, dimethylamino diethylamino, morpholino, piperidino, 
piperazino, N-methylpiperazino, -NHCHO, -NHCOR 8 [where R 8 is Ci * alkyl, (e.g. methyl, ethyl, isopropyl or 
n-butyl), Ci * alkoxy (e.g. methoxy, ethoxy, isopropoxy or n-butoxy), phenyl or amino], -NHS0 2 CH 3 , 
-NR 9 S0 2 R 10 , (where R 9 represents a hydrogen atom or a methyl group and R'° represents methyl, phenyl, 
amino or dimethylamino), -COOH, -COOCH 3 , -COO<CH 2 ) 2 CH 3 , -CON(CH 2 CH 3 ) 2 , -CONH 2 , -CON(CH 3 ) 2 , 

- con D - 



45 hydroxyl, -CH 2 OH, or -(CH 2 ) 2 OH. 

The phenyl group represented by P may for example contain one, two or three substituents, which may 
be present at the 2-, 3-, 4-, 5-or 6-positions on the phenyl ring. 

Preferred compounds are those of formula (I) wherein P represents an optionally substituted phenyl 
group containing one or two substituents selected from halogen (e.g. chlorine) atom(s), Ci s alkyl (e.g. 
so methyl) or Ci s alkoxy (e.g. methoxy) groups or the groups -NHCOCH 3 , -C0 2 (CH 2 ) 2 CH 3 or -CON(CH 2 CH 3 )- 

2- 

P may also for example represent a pyridyl group. This may be attached to the rest of the molecule at 
either the 2-, 3-or 4-position. • ' 

When the pyridyl group is substituted, the substituents may be at the 2-, 3-, 4-, 5-or 6-position(s) in the 
55 ring. When the pyridyl group is substituted by one or two halogen atoms, these may be fluorine, chlorine or 
bromine. Preferably, when substituted, the pyridyl group is attached to the rest of the molecule at the 2- 
position and it contains a single substituent at the 3-, 5-or 6-position. 

A preferred group of compounds are those of formula (I) in which P represents an optionally substituted 

6 
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pyridyl group, and more especially a pyridyl group attached to the rest of the molecule at the 2-, 3-or 4- 
position, and optionally containing a single substituent selected from hydroxy, Ci 3 alkyl (e.g. methyl), Ci 3 
alkoxy (e.g. methoxy) or halogen (e.g. bromine). Within this group particularly preferred compounds are 
those in which P is an unsubstituted pyridyl group. 

5 In the general formula (I) X may represent an oxygen or sulphur atom and Y and Q may each represent 
a bond or an oxygen or sulphur atom. 

A preferred group of compounds are those of formula (I) in which X is an oxygen atom. Also preferred 
are compounds of formula (I) where Y represents a bond or an oxygen or sulphur atom. Another group of 
preferred compounds are those of formula (I) where Q represents a bond or an oxygen or sulphur atom. 

to Preferred compounds from within this group are those wherein Y is a bond and Q is an oxygen or 
sulphur atom. 

Additional preferred compounds are those of formula (I) where X is an oxygen atom, Y is a sulphur or 
more preferably an oxygen atom and Q is a bond. Another group of preferred compounds are those of 
formula (I) wherein X is an oxygen atom, Y is an oxygen atom and Q is an oxygen atom. 

15 Preferred compounds according to the invention are 

4-hydroxy-a'-{[[6-[(4-phenylthio)butoxy]hexyl]amino]methyl]-1,3-benzenedimethanol, 
4-[3-([64[2-(4-amino-3.5-dichlorophenyl)-2-hydroxyethyl]amino]hexyl]oxy]propyl]-N,N-diethylbenzamide, 
4-hydroxy-a'-{[[3-[2-(4-phenylbutoxy)ethoxy]propyl]amino]methyl]-1, 3-benzenedimethanol, 
4-amino-3,5-dichloro-a-[[[3-[2-{3-phenoxypropoxy)ethoxy]propyl]amino]methyl]benzenemethanol, 

20 4-amino-3,5-dichloro-a-([[3-[2-{3-phenylpropoxy)ethoxy)propyl]amino]methyl]benzenemethanol, 

[4-amino-3,5-dichloro-a-[[[6-[2-[[2-(2-pyridinyl)ethyl]thio]ethoxy]h8xyl]aminolmethyl]benzenemethanol and 
their physiologically acceptable salts and solvates. 

A further preferred compound according to the invention is 4-hydroxy-o'-[[[3-[2-[3-(4-acetamido)- 
phenylpropoxy]ethoxy]propyl]amino]methyl]-1, 3-benzenedimethanol. 

25 Suitable physiologically acceptable salts of the compounds of general formula (I) include acid addition 
salts derived from inorganic and organic acids, such as hydrochlorides, hydrobromides, sulphates, phos- 
phates, maleates, tartrates, citrates, benzoates. 4-methoxybenzoates. 2-or 4-hydroxybenzoates, 4-chloroben- 
zoates, benzenesulphonates. p-toluenesulphonates, naphthalenesulphonates, methanesulphonates, sul- 
phamates, ascorbates, salicylates, acetates, diphenylacetates. triphenylacetates, adipates, fumarates, suc- 

30 cinates, lactates, glutarates, gluconates, tricarballylates, hydroxy-naphthalenecarboxylates (e.g. 1 -hydroxy-or 
3-hydroxy-2-naphthalenecarboxylates including 4,4'-methylenebis-(3-hydroxy-2-naphthalenecarboxylic acid), 
or oleates. The compounds may also form salts with suitable bases. Examples of such salts include alkali 
metal (e.g. sodium and potassium), and alkaline earth metal (e.g. calcium or magnesium) salts. 

The compounds according to the invention have a stimulant action at 3z-adrenoreceptors, which 

35 furthermore is of a particularly advantageous profile. The stimulant action was demonstrated in the isolated 
trachea of the guinea-pig, where compounds were shown to cause relaxation of contractions induced by 
PGF « or electrical stimulation. Compounds according to the invention have shown a particular desirable 
duration of action in these tests. 

The compounds according to the invention may be used in the treatment of diseases associated with 

40 reversible airways obstruction such as asthma and chronic bronchitis. 

The compounds according to the invention are also indicated as useful for the treatment of inflam- 
matory and allergic skin diseases, congestive heart failure, depression, premature labour, glaucoma and in 
the treatment of conditions in which there is an advantage in lowering gastric acidity, particularly in gastric 
and peptic ulceration. 

45 The invention accordingly further provides compounds of formula (I) and their physiologically accept- 
able salts and solvates for use in the therapy or prophylaxis of diseases associated with reversible airwars 
obstruction in human or animal subjects. 

The compounds according to the invention may be formulated for administration in any convenient way. 
The invention therefore includes within its scope pharmaceutical compositions comprising at least one 
50 compound of formula (I) or a physiologically acceptable salt or solvate thereof formulated for use in human 
or veterinary medicine. Such compositions may be presented for use with physiologically acceptable 
carriers or excipients, optionally with supplementary medicinal agents. 

The compounds may be formulated in a form suitable for administration by inhalation or insufflation, or 
for oral, buccal, parenteral, topical (including nasal) or rectal administration. Administration by inhalation or 
55 insufflation is preferred. 

For administration by inhalation the compounds according to the invention are conveniently delivered in 
the form of an aerosol spray presentation form pressurised packs, with the use of a suitable propellant, such 
as dichlorodifiuoromethane, trichlorofluoromethane. dichlorotetrafluoroethane, carbon dioxide or other suit- 
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able gas, or from a nebuliser. In the case of pressurised aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. 

Alternatively, For administration by inhalation or insufflation, the compounds according to the invention 
may take the form of a dry powder composition, for example a powder mix of the compound and a suitable 
5 powder base such as lactose or starch. The powder composition may be presented in unit dosage form in 
for example capsules or cartridges of e.g. geiatin. or blister packs from which the powder may be 
administered with the aid of an inhaler or insufflator. 

For oral administration, the pharmaceutical composition may take the form of, for example, tablets, 
capsules, powder, solutions, syrups or suspensions prepared by conventional means with acceptable 
w excipients. 

For buccal administration the composition may take the form of tablets, drops or lozenges formulated in 
conventional manner. 

The compounds of the invention may be formulated for parenteral administration by bolus injection or 
continuous infusion. Formulations for injection may be presented in unit dosage form in ampouls, or in 
15 multi-dose containers with an added preservative. The compositions may take such forms as suspensions, 
solutions or emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 
stabilising and/or dispersing agents. Alternatively, the active ingredient may be in the powder form for 
reconstitution with a suitable vehicle, e.g. sterile pyrogen-free water, before use. 

For topical administration and pharmaceutical composition may take the form of ointments, lotions or 
20 creams formulated in a conventional manner, with for example an aqueous or oily base, generally with the 
addition of suitable thickening agents and/or solvents. For nasal application, the composition may take the 
form of a spray, formulated for example as an aqueous solution or suspension or as an aerosol with the use 
of a suitable propellant. 

The compounds of the invention may also be formulated in rectal compositions such as suppositories 
as or retention enemas, e.g. containing conventional suppository bases such as cocoa butter or other 
glyceride. 

Where pharmaceutical compositions are described above for oral, buccal, rectai or topical administra- 
tion, these may be presented in a conventional manner associated with controlled release forms. 

A proposed daily dosage of active compound for the treatment of man is 0.005mg to 100mg, which 
30 may be conveniently administered in one or two doses. The precise dose employed will of course depend 
on the age and condition of the patient and on the route of administration. Thus a suitable dose for 
administration by inhalation is 0.005mg to 20mg, for oral administration is 0.02mg to 100mg, and for 
parenteral administration is 0.01 mg to 2mg for administration by bolus injection and 0.01 mg to 25mg for 
administration by infusion. 

35 In the following description relating to the preparation of compounds of formula (I) and intermedfates 
used in the preparation thereof, k, m, n, Ar, Ft 1 , R z , Ft 30 X, Y, P and Q are as defined for general formula (I) 
unless otherwise specified. Any hydroxy and/or amino groups present in the starting materials may need to 
be in a protected form and the final step may be the removal of a protecting group. Suitable protecting 
groups and methods for their removal are for example those described in "Protective Groups in Organic 

40 Chemistry", by Theodora Greene (John Wiley and Sons Inc. 1981). Thus hydroxy groups may for example 
be protected by arylmethyl groups such as benzyl, diphenylmethyl or triphenylmethyl, or as 
tetrahyropyranyl derivatives. Suitable amino protecting groups include arylmethyl groups such as benzyl, a- 
methylbenzyl, diphenylmethyl or triphenylmethyl, and acyl groups such as acetyl, trichloroacetyl or 
trifluoroacetyl. Conventional methods of deprotection may be used. Thus for example arylmethyl groups 

45 may be removed by hydrogenolysis in the presence of a metal catalyst (e.g. palladium on charcoal). 
Tetrahydropyranyl groups may be cleaved by hydrolysis under acidic conditions. Acyl groups may be 
removed by hydrolysis with a base such as sodium hydroxide or potassium carbonate, or a group such as 
trichloroacetyl may be removed by reduction with, for example, zinc and acetic acid. 

The compounds according to the invention may be prepared by a number of processes. 

so In one general process (1), a compound of general formula (I) may be prepared by alkylation, using 
conventional alkylation procedures. 

Thus, for example in one process (a), a compound of generai formula (I) in which R 1 is a hydrogen 
atom may be prepared by alkylation of an amine.of general formula (II) 

55 
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; in 



5 



followed where necessary by removal of any protecting groups. 

The alkylation (a) may be effected using an alkylating agent of general formula (111): 



L CH (CH 2 ) k X(CH 2 ) m Y(CH 2 )„Q-P (III) 
R 2 



(wherein L represents a leaving group, for example a halogen atom such as chlorine, bromine or iodine, or a 
hydrocarbylsulphonyloxy group such as methanesulphonyloxy or p-toluenesulphonyloxy). The alkylation is 

;s preferably effected in the presence of a suitable acid scavenger, for example, inorganic bases such as 
sodium or potassium carbonate, organic bases such as triethylamine, N,N-diisopropylethylamine or pyr- 
idine, or alkylene oxides such as ethylene oxide or propylene oxide. The reaction is conveniently effected in 
a solvent such as acetonitrile or an ether e.g. tetrahydrofuran or dioxan, a ketone e.g. butanone or methyl 
isobutyl ketone, a substituted amide e.g. dimethylformamide or a chlorinated hydrocarbon e.g. chloroform at 

20 a temperature between ambient and the reflux tempelature of the solvent. 

According to another example (b) of an alkylation process, a compound of general formula (I) in which 
R' represents a hydrogen atom may be prepared by alkylation of an amine of general formula (II) with a 
compound of general formula (IV): 

2S R 2 CO(CH 2 ) k X(CH 2 ) m Y(CH 2 ) n Q-P (IV) 

in the presence of a reducing agent, following where necessary by removal of any protecting groups. 

Suitable reducing agents include hydrogen in the presence of a catalyst such as platinum, platinum 
oxide, palladium, palladium oxide, Raney nickel or rhodium, on a support such as charcoal, using an 

30 alcohol, e.g. ethanol or an ester e.g. ethyl acetate or an ether e.g. tetrahydrofuan, or water, as reaction 
solvent, or a mixture of solvents, e.g. a mixture of two or more of those just described at normal or elevated 
temperature and pressure, for example for 20 to 100°C and from 1 to 10 atmospheres. Alternatively the 
reducing agent may be hydride such as diborane or a metal hydride such as sodium borohydride, sodium 
cyanoborohydride or lithium aluminium hydride. Suitable solvents for the reaction with these reducing 

3S agents will depend on the particular hydride used, but will include alcohols such as methanol or ethanol, or 
ethers such as diethyl ether or tert-butyl methyl ether, or tetrahydrofuran. 

Alkylation of an amine (II) with a compound of formula (IV) may result in formation of the intermediate 
imine of formula (V) 



Reduction of the imine using the conditions described above, gives a compound of general formula (I). 

In another general process (2), a compound of general formula (I) may be prepared by reduction. Thus, 
for example, a compound of general formula (I) may be prepared by reducing an intermediate of general 
formula (VI): 



R 



30 




(V) 



50 



R 30 Rl 

Ar-X 1 -CHNR 11 C(CH 2 ) k X(CH 2 ) m Y(CH 2 ) n -Q-P 
R 2 



(VI) 



55 



(wherein X 1 represents a reducible group and R 11 represents a hydrogen atom or a protecting group) 
followed where necessary by removal of any protecting groups. Suitable reducible groups include those 
wherein X 1 is a group >C = 0, and the reduction may for example be effected using reducing agents- 
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conveniently employed for the reducing of ketones. Thus when X' in general formula (VI) presents a 
' ° h gr ^ lh ' S h may *| reducsd Eo a -GH(OH)-group using, for example, a hydride such as diborane or a 
hTrll J h SU a$ alumini ^ ^dride. sodium b.s<2-methox y ethoxyj alummium hydnde. sodium 

5 It T TT hyd " de - reaCti0P may be SffeCied " 3 30lvent - where a ° pr °orLe an alcohol 
I!!! , ° f " ' ° r 3n 9thSr e ' 9 - diethy ' Sther ° r Eetrah ydr°furan, or a haiogenated hydrocarbon e g 
m« to^SS" t8m f ratUre ° f °' C t0 ref ' UX temperature of solvent. Alternately, reduction 
may be effected using nydrogen m the presence of a catalyst as previously described for process (1) part 

a bJa r m VT n !f m aSPSCt ° f redUCti ° n pr0C8SS - R " may be a protectin 9 9rou P which is capable of 
nl^L Und8 : r6dUCing C ° nditi0nS USed ' f0r Sxamp,e hydr °9 en and a catalyst, thus avowing the 

^r^SSS" step - Su,table ~ 9roups inc,ude ary,methyl 9roups 3UCh as E£ 

In the general processes described above, the compound of formula (I) obtained may be in the form of 
a salt, conveniently ,n the form of a physiologically acceptable salt. Where desired such salts m av be 
' the" cTml^ 8 COrreSD °, ndin9 freS baS8S USmg COnVent '° nal metf10dS - ^V,olog,cal, y accep Z sl o 
In aooTooTt?, , 9en r (0 b9 prSPared by reaCtin 9 a com P°- d of genera! formula f) with 

an appropriate acid or base in the presence of a suitable solvent such as acetonitnle acetone chlom nrm 
ethyl acetate or an alcohol, e.g. methanol, ethanol or .so-propanol acetonitnle - *»tone. chloroform. 

mxISS^lT'^ T T 3 ' 3,30 be PreP3red fr0m ° ther SaltS ' inciudi "9 0th9r Physiologically 
acceptable salts, of the compounds of general formula (I), using conventional methods 

resoluL e n^V/™? n ^ t^0mer ° f 3 C ° mP0Und ° f 9eneral ,0rmula (,) is reduired ' ™V «» obtained by 
Tnus in on °I i 9 raCematS ° f 3 C ° mP0Und ° f 9eneral f0rmu,a ^ conventional methods 
Thus. ,n one example an appropriate optically active acid may be used to form salts with the rac-mate 
of a compound of general formula (I). The resulting mixture of isomeric salts may be separated for Samn ! 
cVoZTl CrySt 1f int ° ^ diaste ~r,c salts from which the^u Z iZLl of l 
compound of general formula (I) may be .solated by conversion into the required free base 

Alternatively, enantiomers of a compound of general formula (I) may be synthesised from tha 
appropriate optically active intermediates using any of the general processes described i ZZ * 
exa« irr ° f 3 CdmP ° Und ° f formU,a ( ° may b9 ° btained by ""ventional methods for 

9 - s - salts which - can * ™ b -— is 

,e^Z:^^rZ^ f ° rmUla m * rePreSBmS 3 9r0UP >C = ° '" ay b * 

,30 

Ar-CO C H h al (VII) 

sa=«r.^«,ri^ sroup,s ' ,n - - — 

R l W(CH 2 ) k X(CH 2 ) ffl Y(CH 2 ) n Q-? (vin) 
i -> 



^ The hydr °f " T m ° r 3 Sr ° UP C ° nVertible theret0 b * cata, * ic nydrogenation, 

a haLae a S TV, ' 1* ^ * * C °' d ° C h0t S0,Vent for e! ™ le ^methylformamide. tetrahydrofuran 

" " 35 «* — ■ * - P ~f 

.r.n^T' neS „° f f ° rmUla and haloketones f ° r ferula (Vtl) are e,ther known compounds or mav be 
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For example compounds of formula (III) where L represents a halogen atom may be prepared by reaction of 
the compounds of formula (IX) with a halogenating agent such as triphenylphosphine-tetrahalogenomethane 
5 adduct (conveniently formed in situ e.g. by the reaction of triphenylphosphine and carbontetrabromide). The 
reaction may take place in the presence of a solvent such as a chlorinated hydrocarbon (e.g. dich- 
loromethane) at a temperature range of 0-30°. 

Alcohols of formula (IX) may be prepared by reacting a compound of formula (X) 

ro L-(CH 2 ) m Y(CH 2 ) n Q-P (X) 

(where L is as defined above) with a compound of formula (XI) 

HO- C H -(CHzJk-XH (XI) 

,5 X R 2 

The reaction may take place optionally in a solvent such as ether (e.g. tetfahydrofuran or 1. 2-dimethox- 
yethane), an alcohol (e.g. methanol) or an amide (e.g. dimethylformamide) at a temperature up to the 
boiling point of the solvent. The reaction may be effected by first generating the anion of the compound of 
20 general formula (XI) by adding for example sodium, sodium hydride, potassium hydroxide or sodium 
hydroxide. 

Compounds of formula (X) may be prepared from the corresponding compounds of formula (XII) 
HO-{CH 2 ) m Y(CH 3 ) n Q-P (XII) 

25 

using methods capable of effecting the conversion. For example when L in general formula (X) represents a 
hydrocarbylsulphonyloxy group (e.g. methanesulphonyloxy) such compounds may be prepared by reacting 
the compound of formula (XII) with methanesulphonyl chloride in the presence of a base (e.g. 
triethylamine). -The reaction conveniently takes place, in the presence of a solvent such as halogenated 
30 hydrocarbon (e.g. dich.loromethane) at a temperature ranging from 0.25°. 

Compounds of formula (XII) may be prepared by reacting a compound of formula (XIII) with a 
compound of formula (XIV) 

L-(CH 2 ) n Q-P 
3S HO(CH 2 ) m YH (XIV) 

under conditions as described for the preparation of compounds of formula (IX) above. 

Compounds of formula (XIII) are either known compounds or may be prepared from the corresponding 
alcohols as described for the preparation of compounds of formula (III) above. 
40 Compounds of formulae (XI) and (XIV) are either known compounds or may be prepared by methods 
analagous to those used for the preparation of known compounds. 

in addition, intermediates of formulae (III), (IV), (VIII), (X), (XII), and (XIII) may be prepared by methods 
analogous to those used for the preparation of known compounds. Suitable methods include those 
described in UK Patent Specifications Nos. 2140800A and 2159151A and in the exemplification included 
45 hereinafter. 

The following examples illustrate the invention. Temperatures are in "C. 'Dried' refers to drying using 
magnesium sulphate or sodium sulphate. Unless otherwise stated, thin layer chromatography (t.l.c.) was 
carried out on silica, and flash column chromatography (FCC) was carried out on silica (Merck 9385), using 
one of the following solvent systems : A - ethyl acetate:cyclohexane; B -diethyl etherxyclohexane; C - light 
50 petroleum (b.p. 40-60°): diethyl ether: D - ethyl acetate:methanol:triethylamine: E-toluene:ethanol: 0.88 
ammonia; F-hexane: diethyl ether: G-toluene: ethanol: triethylamine: H-toluene: ethylacetate: triethylamine. 
The following abbreviations are used: DMF - dimethylformamide: THF -tetrahydrofuran; DMSO - dimethyl- 
sulphoxide; PE - light petroleum (b.p. 40-60°); TAB - tetra-n-butylammonium hydrogen sulphate; DEA -N,N- 
diisopropylethylamine. 

55 
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Intermediate 1 



is a'-(aminomethyi)-4-hydroxy-1 ,3-benzenedimethanol. 



Intermediate 2 



io [4-f(6-Bromohexyl)oxy]butoxy1benzene 

4-Phenoxy-1-butanol (4g), 1 ,6-dibromohexane (6.7ml), TAB (0.8g) and sodium hydroxide (9.4g in 18ml 
water) were stirred at room temperature under nitrogen for 20h. Water (80ml) was added and the mixture 
is extracted with diethyl ether (3x1 00ml). The combined organic extracts were washed with water (50ml), brine 
(50ml), dried and evaporated to give a colourless liquid. This was applied to an FCC column and eluted with 
cyclohexane (21) and then with System A (1:40). The resulting oil was distilled to give the title compound - 
(3.4g) as a colourless oil b.p. 150 a '3.5 mmHg T.l.c. (System A 1:6) Rf 0.3. 

20 

Intermediate 3 



[[3-((6-Bromohexyl)oxy]propyl]thiojbenzene 

25 

3-(Phenylthio)-1-propanol (3.00g), 1,6-dibromohexane (5.5ml), aqueous 12.5M sodium hydroxide (27ml) 
and TAB (802mg) were vigorously stirred at room temperature overnight. The mixture was diluted with 
water (60ml), extracted with diethyl ether (3x90ml), and the combined, dried organic extracts were 
30 evaporated. The residual oil was purified by FCC eluting with System B (1:99—1:24) to give the title 
compound (4.01 g) as a colourless oil. T.l.c. (System 8 1:3) Rf 0.35. 



Intermediate 4 

35 

[2-{(6-3romohexyl)oxy]ethoxy]benzene 



40 2-Phenoxyethanol (2.76g), 1,6-dibromohexane (I4.6g), TAB (1g) and 50% sodium hydroxide (20ml) 
were vigorously stirred for 21h, added to water (100m.l) and extracted with diethyl ether (3x100mt). The 
dried extract was evaporated and the residual colourless liquid (15g) was purified by FCC eluting with 
cyclohexane followed by System A (1:1). Evaporation of the latter eluate gave the title compound (5.0g) as 
a colourless liquid. T.l.c. (System A 1:1) Rf 0.6. 



Intermediate 5 



so [[4-[(6-Bromohexyl)oxylbutyl]thio]benzene 



4-(Phenylthio)-1-butanol (5.25g), 1,6-dibromohexane (21.08g), TAB (1g) and 40% sodiumhydroxide 
solution (45ml) were stirred together at room temperature for 18h. The mixture was diluted with water 
55 (150ml), extracted with diethyl ether (2x150ml), the organic layer washed with brine (100ml), dried and 
evaporated in vacuo to give an oil. Purification by FCC eluting with System A (0:20 — 1:19) gave the title 
compound (5.54g) as a colourless oil. T.l.c. (System A 1 :9) Rf 0.12. 



12 
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Intermediate 6 



3-(4-Methoxyphenoxy)-1-propanol 



To a solution of 4-methoxyphenol (L24g) and 3-oromopropanol (1.18m t) in DMSO (15ml) was added 

in one portion powdered sodium hydroxide (Ll2g). The mixture was stirred for 0.75h then poured into 2N 

hydrochloric acid (100ml) and extracted with ethyl acetate (100m t). The organic phase was washed with 

water (100ml), dried and concentrated to give the title compound (L785g) as a pale brown solid, m.p. 56- 
60 „ 



Intermediate 7 



H3-[(4-Bromobutyl)oxy]propoxyl-4-methoxybenzen9 



A mixture of Intermediate 6 (16.43g), dibromobutane (42.9ml), TAB (3.05g), and 50% w/v sodium 
hydroxide solution (144ml) was stirred at 20° for 20h. Diethyl ether (400ml) was added and the mixture 
washed with water (3x400ml), dried and evaporated. The excess of dibromide was removed at 70° under 
high vacuum and the oily residue ( -40g) purified by FCC eluting with System C (8:1). The title compound - 
(19.97g) was obtained as a colourless oil. T.l.c (System C 8:1) Rf 0.14. 



Intermediate 8 



6-(3-(4-(Methoxy)phenoxy]propoxy]-2-hexanone 



A mixture of Intermediate 7 (1.268g) and magnesium (100mg) in dry diethyl ether (15ml) containing a 
little iodine was heated under reflux for 2 h. This mixture was then cooled in an ice bath and treated with a 
solution of dimethylacetamide (0.37ml) in diethyl ether (10ml). After 1h at 20° 3N hydrochloric acid 
(50ml) was added and stirring continued at 20° for a further 0.5h. The layers were separated and the 
organic phase was washed with 8% sodium bicarbonate solution (50ml), dried and evaporated to give a 
white semi-solid. FCC eluting with System C (3:2 then 1:1) gave the title compound (284mg) as a pale 
yellow oil. T.l.c. (System C 1:1) Rf 0.25. ~ ~ ' 



Intermediate 9 



3-(4-8romophenoxyH -propanol 



Powdered sodium hydroxide (2.2g) was added to a solution of 4-bromophenol (3.46g) and 3- 
bromopropanol (2.36ml) in DMSO (18ml). The mixture was stirred vigorously at 20° for 2.5h then diluted 
with ethyl acetate (100ml) and washed successively with 2N hydrochloric acid (100m l), water (100ml x 2) 
and brine. Concentration of the dried organic phase yielded the title compound (5.02g) as a pale oranqe oil 
T.l.c. (diethyl ether) Rf 0.32. 



Intermediate 10 
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1-8romo-4-[3-[(6-bromohexyl)oxy]propoxylbenzene 

A mixture of Intermediate 9 <4.48g), 1 .6-dibromohexane (11.9ml). TAB (659mg) and 50% aqueous 
sodium hydroxide solution (31ml) was stirred vigorously at 21° for I9h. Diethyl ether (200m t) was added 
and the mixture was washed with water (2x200ml), dried and evaporated. The excess of dibromide was 
removed at 70°/1mm Hg and the residue purified by FCC eluting with System C (8:1). The title compound - 
(5.37g) was obtained as a pale yellow oil. T.l.c. (System C 8:1) Rf 0.20. 



4-f3-[(6-Sromohexyl)oxylpropoxy1benzoic acid 

A solution of Intermediate 10 (L97g) in THF (20m i) was cooled to -70" under nitrogen and treated with 
n-butyl lithium in hexane (1.6M: 3.44ml). After 0.5h powdered solid carbon dioxide (- 8g) was added and 
the mixture allowed to warm to 20° over ih. THF was removed in vacuo and the residue diluted with water 
(150ml), basified with 2N sodium hydroxide solution and washed with diethyl ether (100ml). The aqueous 
phase was then acidified with 2N hydrochloric acid and extracted with diethyl ether (2x1 00m I). Evaporation 
of these combined, dried extracts gave a white solid which was triturated with PE (2x1 0ml) to yield the title 
compound (1 .26g) as a white powder, m.p. 72-75°. 

Intermediate 12 



Propyl 4-[3-((6-bromohexyl)oxy]propoxy]benzoate 

A mixture of Intermediate 11 (1.0g), ethereal hydrogen chloride (1ml) and n-propanol (5ml) was heated 
at ca 70° for 4h. The pale brown solution was diluted with diethyl ether (50ml), washed with 8% sodium 
bicarbonate solution (2x50ml), dried and evaporated. The residual oil (1.05g) was purified by FCC eluting 
with System C (2:1). The title compound (886mg) was obtained as a colourless oil. T.l.c. (System C 1:1) Rf 
0.46. 



Intermediate 13 

l-([[3-[(6-Bromohexvl)oxy]]propyl1thioH-methylbenzene 

3-[(4-Methylphenyl)thio]-1-propanol (4.0g), 1 ,6-dibromohexane (16.06g), 40% sodium hydroxide solution 
(40ml) and TAB (1g) were stirred together at room temperature for 18h. The mixture was diluted with water 
(150ml), extracted with ethyl acetate (2x150mt), which was dried and evaporated in vacuo to give a 
colourless oil. Purification by FCC eluting with System A (0:20—1:19) gave the title compound (5.0g) as a 
colourless oil. T.l.c. (System A 1:9) Rf 0.53. 

Intermediate 14 



14 
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2-{(6-Bromohexyl)oxy]ethoxy]-3,4-dimethylbenzene 



2-(3,4-Oimethylphenoxy)ethanol (8.3g), 1,6-dibromohexane (36.6g), TAB (2g) and 50% sodium hydrox- 
5 ide solution (50m I) were vigorously stirred together for I7h. The emulsion was added to water (I50m() and 
extracted with diethyl ether {3x50ml). The dried ethereal solution was evaporated to a colourless liquid 
(40.3g) which was purified by FCC eluting with cyclohexane followed by System A (1:1) to yield the title 
compound (4.7g) as a semi-solid, T.l.c. (System A 1:1) Rf 0.5. 

10 

Intermediate 15 



[2-{(5-8romopentyl)oxy]ethyl1thio]-4-chlorobenzene 
is ' ^— v ~ - 

2[(4-Chlorophenyl)thio]ethanol (3.8g), 1 ,5-dibromopentane (13.8), TAB (1g) and 50% aqueous sodium 
hydroxide (20ml) were stirred together for 17h and extracted with diethyl ether (3x50ml) and water 
(50ml). The dried ethereal solution was evaporated and the residual colourless oil (I5.0g) was purified by 
20 FCC eluting with cyclohexane, followed by System A (1:1) to give the title compound (3.0g), T.l.c. (System 
a 1:1) Rf 0.7. — - 



Intermediate 16 

25 

3-(4-Bromophenoxy)-1 -propanol 



30 Powdered sodium hydroxide (2.2g) was added to a solution of 4-bromophenol (3.46g) and 3- 
bromopropanol (2.36ml) in DMSO (18m t). The mixture was stirred vigorously at 20 s for 2.5h then diluted 
with ethyl acetate (100ml) and washed with 2N hydrochloric acid (lOOmt), water (100ml x 2) and brine. 
Concentration of the dried organic phase yielded the title compound (5.02g) as a pale orange oil, T.l.c. 
(diethyl ether) Rf 0.32. 

35 

Intermediate 17 



40 1-Bromo-4-[3-{(6-bromohexyl)oxy]propoxy]benzene 



A mixture of Intermediate 16 (4.48g), 1,6-dibromohexane (11. 94ml), TAB (659mg), and 50% aqueous 
sodium hydroxide solution (31ml) was stirred vigorously at 21° for 19h. Diethyl ether (200ml) was added 
45 and the mixture washed with water (2x200rnl), dried and evaporated. The excess of dibromide was 
removed at 70°/1mm Hg and the residue purified by FCC eiuting with System C (8:1), to give the title 
compound (5.37g) as a pale yellow oil. T.l.c. (System C 8:1) Rf 0.52. 



so Intermediate 18 



4-(3-[(6-Bromohexyl)oxy]propoxy]benzoic acid 



A solution of intermediate 17 (l.97g) in THF (20ml) was cooled to -70° under nitrogen and treated with 
n-butyl lithium in hexane (1.6M; 3.44ml). After 0.5h powdered solid carbon dioxide (- 8g) was added and 
the mixture allowed to warm to 20° over 1h. THF was removed in vacuo and the residue diluted with water 

15 
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(150ml), basified with 2N sodium hydroxide solution and washed with diethyl ether (100ml). The aqueous 
phase was then acidified with 2N hydrochloric acid and extracted with diethyl ether (2x1 00m I). Evaporation 
of the combined dried extracts gave a white solid which was triturated with PE to yield the title compound - 
(1.26g) as a white powder, m.p. 72-75°. 



Intermediate 19 



w 4-[3-[(6-Bromohexyl)oxy]propoxy]ben2oyl chloride 



Intermediate 18 (5.0g) in thionyl chloride (8m t) was refluxed under nitrogen for 2h. The solution was 
evaporated to give an oil and toluene was added. The solution was evapora:5d to give the title compound - 
15 (5.37g) as an orange oil. T.l.c. (System F 1:1) Rf 0.38. 



Intermediate 20 

20 

[3-[(6-Bromohexyl)oxy1propoxy]-N,N-diethylbenzamide 



Intermediate 19 (5.17g) was added dropwise to diethylamine (1.1g) in triethylamine (15ml) with water- 
25 bath cooling. The reaction mixture was stirred at room temperature under nitrogen for 3h and diluted with 
diethyl ether (50ml). The solid was collected by filtration and the filtrate was concentrated to give an oil 
which was purified by FCC elutlng with System F (4:3) to give the title compound (4.67g) as a pale yellow 
oil. T.l.c. (System F 1:1)) Rf 0.13. 

30 

Intermediate 21 



N,N-Diethyl-4-(3-{[6-[(phenylmethyl)amino]oxy) propoxy]benzamide 

35 

Intermediate 20 (2.22g) was added dropwise to benzylamine (8.0ml) at 140° under nitrogen. The 
solution was stirred at 140" for 1h, cooled, and partitioned between ethyl acetate (100ml) and 8% aqueous 
sodium bicarbonate (70ml). The dried organic layer was concentrated and benzylamine was distilled off 
40 (Kugelrohr) under vacuum. The residue was purified by FCC eluting with ethyl acstate-triethyiamine (100:1) 
to give the title compound (1 .80g) as a pale yellow oil. T.l.c. (Ethyl acetate + few drops triethylamine) Rf 
0.22. 



45 Intermediate 22 



4-[3-{[6-[[2-(4-Amino-3.5-dichlorophenyl)-2-hydroxyethyl](phenylmethyl)amino)hexyl]oxy]propoxy]-N,N- 
diethylbenzamide 

50 

A solution of 1-(4-amino-3,5-dichlorophenyl)-2-bromoethanone (1.08g), Intermediate 21 (1.68g) and DEA 
(0.49g) in THF (15ml) was left to stand for 16h at room temperature under nitrogen. The reaction mixture 
was filtered and the filtrate was concentrated to give an oil which in methanol (20ml) was ice-cooled and 
55 treated portionwise with sodium borohydride (0.54g). The reaction mixture was stirred at room temperature 



16 
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under nitrogen for 2h and the solvent was evaporated. Water (70ml) was added to the residue and 
extracted with ethyl acetate (3x50mt). The combined extracts were washed with water (50ml) and brine 
(50ml), dried and concentrated to give an oil which was purified by FCC eluting with System G (97:3:1) to 
give the title compound (l.53g) as a yellow oil. T.l.c. (System G 95:5:1)) Rf 0.25. 

Intermediate 23 



to 3-Phenoxy-1 -propanol methanesulphonate 

Methanesulphonyl chloride (16.15g) was added dropwise to a stirred solution of 3-phenoxy-1 -propanol 
(17.81g) and triethylamine (23.78g) in dry dichloromethane (120ml) at 0°C under nitrogen. The mixture was 
15 stirred at room temperature for ih and then washed successively with 2N hydrochloric acid (100ml), water 
(100ml), 8% sodium bicarbonate solution (100ml) and brine (100ml). The solution was dried and 
evaporated in vacuo to give an oil which solidified on standing to give the title compound (25.88g) as a 
waxy solid. T.l.c. (diethyl ether) Rf 0.50 ' " " 

20 

Intermediate 24 



2-(3-Phenoxypropoxy)ethanol 



Sodium (2.80g) was dissolved in 1 ,2-ethanediol (22.00g) at ca 100° under nitrogen and 3-phenoxy-1- 
propanol methanesulphonate (25,5g) in 1 ,2-dimethoxyethane (50ml) was added dropwise at 100" under 
nitrogen. The mixture was stirred at 150" for 2h-and then carefully diluted with water (150ml) and extracted 
with diethyl ether (2x150mt). The combined organic extracts were washed with water (2x150ml), dried and 
evaporated |n vacuo to give the title compound (21.45g) as an oil. T.l.c. System 8 (1:1) Rf 0.13 

In a similar manner to that described for Intermediate 23 and Intermediate 24 above, the following 
compounds were prepared:- 



Intermediate 25 

2-(3-Phenoxypropoxy)9thanol methanesulphonate (3.23g) as an oil (purification by FCC eluting with System 
F(1:1)) was obtained from Intermediate 24 (5.0g). T.l.c. (System F 1:1) Rf 0.10; 

40 Intermediate 26 



3-f 2-(3-Phenoxypropoxy jethoxy ]- 1 -propanol (1.65g) (purification by FCC eluting with diethyl ether) was 
obtained from Intermediate 25 (3.1 g) and 1 ,3-propanediol (2.84g). T.l.c. (diethyl ether) Rf 0.22; 

Intermediate 27 



5 ° 2-(3-Phenylpropoxy)ethanol methanesuiphonate (23.1 9g) as an oil was obtained from 2-(3-phenyl- 
propoxy)ethanol (18.02g). T.l.c. (diethyl ether) Rf 0.5 

Intermediate 28 



3-(2-(3-Phenylpropoxy)ethoxy]-1 -propanol (9.30g) (purification by FCC eluting with System B (2:3— )1.1)) 
was obtained from Intermediate 27 (22.2g) and 1 ,3-propanediol (2l.68g). T.l.c. (System 8 1:1) Rf 0.2 



17 
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Intermediate 29 



2-(4-Phenylbutoxy)ethanol 



Sodium (2.3g) was dissolved in ethane- 1,2-dioi (18.6g) under nitrogen benzenebutanol methanesul- 
phonate (22.0g) was added dropwise at ca 50". The mixture was heated at 80-100° for 2h to give a heavy 
precipitate. THF (50m i) was added and the resulting suspension was heated under reflux for 2h and then 
10 treated with water (50m .1) before evaporating off the THF and extracting the residue with diethyl ether 
(2x1 00m l). The dried extract was evaporated and the residue was distilled to give the title compound - 
(12.5g) as a colourless oil b.p. 110-115°'0.2mmHg (Kugeirohr). 



rs Intermediate 30 



2-(4-Phenylbutoxy)ethanol methanesulphonate 



Methanesulphonyl chloride (7.5g) was added dropwise to Intermediate 29 (12.0g) and triethylamine 
(13.1g) in dichloromethane (75ml) at 0" under nitrogen. The resulting suspension was stirred at room 
temperature for 20 min and washed with hydrochloric acid (2M; 50m t), water (25m I), aqueous sodium 
bicarbonate (1M; 50ml), and brine (50ml). The dried organic phase was evaporated to give the title 
25 compound (15.7c,) as an oil. T.l.c. (diethyl ether) Rf 0.5 



Intermediate 31 

30 

3-[2-(4-Prienylbutoxy)ethyoxy]-1-propanol 



Sodium (0.92g) was dissolved in propane- 1,3-diol (9.0g) under nitrogen and Intermediate 30 (10.0g) was 
as added dropwise at ca 65 °. The resulting mixture was heated at ca 100° for 2h to produce a heavy 
precipitate. THF (50ml) was added and the mixture was heated under reflux for 3h, treated with water 
(50ml) and THF was removed under reduced pressure. The residue was extracted with diethyl ether 
(2x1 00m I) and the dried organic extract evaporated to give an oil, which was purified by FCC eluting with 
System B (2:3) to give the title compound (5.2g) as a colourless oil. T.l.c. (diethyl ether) Rf 0.35. 



Intermediate 32 



<ts [3-{2-(3-8romopropoxy)ethoxy]propoxy]benzene 



Triphenylphospine (2.01 g) in dry dichloromethane (16ml) was added dropwise over 20 min to a stirred 
solution of 3-[2-(3-phenoxypropoxy)ethoxy]-1-propanol (1.5g), and carbon tetrabromide (2.54g) in dry 
so dichloromethane (27ml) at 0°C under nitrogen. The solution was allowed to warm to room temperature and 
stirred under nitrogen for 4h. The solution was purified by FCC eluting with System F (4:1) to give the title 
compound (1 J5g) as a colourless oil. T.l.c. (System F 1:1) Rf 0.55 



55 Intermediate 33 
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[3-C2(3-Bromopropoxy)ethoxy]propyi1benzen9 



Triphenylphosphine (I2.59g), in dry dichloromethane was added dropwise over 20 min to a stirred 
solution of 3-{2-(3-phenylpropoxy)ethoxy]-1-propanol (8.8g) and carbon tetrabromide (I5.92g) in dry dich- 
ioromethane (170ml) at 0°C under nitrogen. The solution was allowed to warm to room temperature and 
stirred under nitrogen for 30 min. The solution was concentrated to ca 30m t and then purified by FCC 
eluting with System B (0:10 — 2:3) to give the title compound (9.94g) as an oil. T.l.c. (System B 1:1) Rf 0.50 



Intermediate 34 



[4-{2-(3-Bromopropoxy)9thoxylbutyi1benzene 



Triphenylphosphine (6.55g) in dichloromethane (30m I) was added dropwise to 3-{2-(4-phenylbutoxy)- 
ethoxy]-1-propanol (5.0g) and carbon tetrabromide (8.3g) in dichloromethane (30ml) at 0°. The mixture was 
stirred at room temperature for ih, evaporated onto silica, and purified by FCC eluting with cyclohexane - 
followed by System B (1 :9) to give the title compound (5.4g) as an oil. T.l.c. (System B 1 :9) Rf 0.35 



Intermediate 35 



N-(3-(2-(3-Phenoxypropoxy)ethoxy]propyl]benzenemethanamine 



[3-[2-<3-8romopropoxy)ethoxy]propoxy]ben2ene (1.6g) was added dropwise with stirring to benzylamine 
(2.70g) at 130° under nitrogen. The solution was stirred at 130° under nitrogen for 2h, cooled and .diluted 
with ethyl acetate (150mi), and washed with 2N hydrochloric acid (100ml). The aqueous phase was re- 
extracted with ethyl acetate (2x1 00m I) and the combinded organic phases washed with 8% sodium 
bicarbonate solution (150ml), dried and evaporated in vacuo to give the title compound (1.21g) as an oil. 
T.l.c. (System E 40:10:1) Rf 0.52 - - - • — _ 



Intermediate 36 



N-[3-(2-(3-Phenylpropoxy)ethoxy1propyl]b9nzenemethanamine 



[3-(2-(3-Bromopropoxy)ethoxy]propyl]benzene (3.0lg) was added dropwise over 5 min to benzylamine 
(5.35g) at 120° under nitrogen. The solution was stirred at 130° for 4.5h, cooled, diluted with ethyl acetate 
(200ml) and washed with 2N hydrochloric acid (150ml). The aqueous phase was re-extracted with ethyl 
acetate (2x1 00m I) and the combined organic phases washed with 8% sodium bicarbonate solution 
(200ml), dried and evaporated in vacuo to give the title compound (2.58g) as an oil. T I.e. (System E 
40:10:1) Rf 0.49 ' 



Intermediate 37 



Methyl [(3-pyridinyl)oxy1acetate 



Sodium hydride (3.78g, 80% suspension in oil) was added to a solution of 3-pyridinol (10g) in THF 
(150ml) at 0° The mixture was stirred under nitrogen for 30min, treated dropwise with methyl 
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bromoacetate (19.3g), heated under reflux for 24h, poured into ice-water (200ml) and extracted with ethyl 
acetate (2 x 100m . I). The combined organic extracts were dried and concentrated to give an oil which was 
purified by FCC, eluting with System G (98:2:1) to give the title compound (4g.) as an oil. T.l.c. (System E 
80:20:1) Rf 0.46 



Intermediate 38 



70 2-[(3-pyridinyl)oxy]ethanol 



Methyl [(3-pyridinyl)oxy]acetate (3.6g) in diethyl ether (80m t) was added dropwise to a stirred 
suspension of lithium aluminium hydride (826mg) in diethyl ether (100ml) at 0°. The mixture was stirred 
is overnight at room temperature under nitrogen, water (1ml) was added, followed by 2N sodium hydroxide 
(1ml) amd water (3mA). The suspension was filtered and washed with ethyl acetate (3 x 100ml) then 
dichloromethane (300ml). The combined organic extracts were dried and concentrated to give the title 
compound (2.6g) as an oil. T.l.c. (System E 80:20:1) Rf 0.31 

20 

Intermediate 39 



3-f2-((6-Sromohexyl)oxylethoxylpyridine 



A mixture of 2-[(3-pyridinyi)oxy]ethanoi (1.9g), 1 ,6-dibromohexane (6ml), tetra-n-butylammonium bisul- 
phate (0.5g) and 50%w/v sodium hydroxide (20mi) was stirred vigorously for 5h, diluted with water (30ml) 
and extracted with ethyl acetate (3 x 50m 1). The combined organic extracts were dried and evaporated in 
ao vacuo to give an oil which was purified by FCC eluting with hexane—ethylacetate to give the title compound 
(2.3g) as an oil. T.l.c. (System E 80:20:1 ) Rf 0.63 



Intermediate 40 

35 

N-[6-[2-[(3-Pyridinyl)oxy]ethoxylhexyl]benzenemethanamine 



40 A solution of 3-{[2-[(6-bromohexyl)oxy]ethyl]oxy]pyridine (2g) and bensylamine (10ml) was stirred at 
140° under nitrogen for 3h. The solution was partitioned between 8% sodium bicarbonate (100ml) and 
ethylacetate (100ml). The organic extract was dried and distilled to give the title compound (1.8g) as an oil. 
T.l.c. (System B 80:20:1) Rf 0.54 

45 

Intermediate 41 



[4-Amino-3,5-dichloro-q-([[3-[2-(3-phenoxypropoxy)ethoxy]propyi]-(phenylmethyl)amino]methyll- 
50 benzenemethanol 



1-{4-Amino-3,5-dichlorophenyl]-2-bromoethanone- (0.95g), N-[3-[2-(3-phenoxypropoxy)ethoxy]propyl]- 
benzenemethanamine (1.1 5g) and DEA (0.48g) were stirred together in THF (35ml) at room temperature 
55 under nitrogen for 7h. The mixture was filtered and the filtrate evaporated in vacuo . The residue was 
dissolved in methanol (35ml) and treated portionwise with sodium borohydhde (0.34g.) at 0°C under 
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nitrogen, stirred at room temperature for 18h, diluted with water (150ml) and the solvent evaporated in 
vacuo . The residue was extracted with ethyl acetate (2x1 50m I), dried and evaporated in vacuo to give an 
oil. Purification by FCC eluting with System H (95:5:1) gave the title compound (1.30g) as an oil. T.l.c. 
(System H 90:10:1) Rf 0.39 



Intermediate 42 



4-Amino-3,5-dichioro-g-[[(phenylmethyl)[3-(2-(3-phenylpropoxy)ethoxy]propyl]amino]methyi]- 
benzenemethanol ~ - 



1-[4-Amino-3,5-dichlorophenyl]-2-bromoethanone (0.86g), N-[3-[2-(3-phenylpropoxy)ethoxy]propyl]- 
benzenemethanamine (1g) and DEA (0.43g) were stirred together in THF (30m t) at room temperature under 
nitrogen for 22h. The mixture was filtered and the filtrate evaporated in vacuo . The residue was dissolved in 
methanol (40ml), treated portionwise with sodium borohydride (0.31 g) at 0°C under nitrogen; stirred at 
room temperature under nitrogen for 2h, diluted with water (150mt) and extracted with ethyl acetate 
(2x1 50m I). The dried extract was evaporated in vacuo to give an oil. Purification by FCC eluting with 
System F (1:1) gave the title compound (1.22g) as" an oil. T.l.c. (System F 1:1) Rf 0.19 

Intermediate 43 



4-Amino-3,5-dichloro-a-{[ph9nylmethyl[6-[2-[(3-pyridinyl)oxy]-ethoxy]hexyl]amino1methyl1benzenemethane 



A solution of N-[6-[2-{(3-pyridinyl)oxy]hexyl]benzenemethanamine (18g), 1-<4-amino-3,5-dichlorophenyl)- 
2-bromoethanone (1.7g) and DEA (0,8g) in THF (20ml) was stirred under nitrogen overnight. The resulting 
precipitate was removed by filtration, the solvent evaporated and the residue dissolved in methanol (50ml), 
and the solution cooled in an ice bath and treated portionwise with sodium borohydride (1.2g). After 3h, the 
solution was concentrated in vacuo to give an oil. The oil was partitioned between water (70m l) and ethyl 
acetate (70ml), the organic layer was washed with brine (70ml), dried and concentrated to give an oil. 
Purification by FCC eluting with System G (95:5:1 ) gave the title compound (1.7g) as an oil. T.l.c. (System E 
80:20:1) Rf 0.61 



Intermediate 44 



2-[(2-Phenylethyl)thiolethanol 



Phenethylmercaptan (2.0g) and potassium hydroxide (0.81g) in methanol (15ml) were stirred together 
under nitrogen for I5min. 2-Chloroethanol (2.33g) was added and the solution stirred under nitrogen for 6h. 
2N hydrochloric acid was added to acidify the mixture of pH5, and the methanol evaporated in vacuo . The 
residue was partitioned between water (100ml) and diethyl ether (100ml) and separated. The aqueous 
phase was re-extracted with diethyl ether (100ml) and the combined ethereal layers dried and evaporated 
in vacuo to give an oil. Purification by FCC eluting with System F (3:1) gave the title compound (1 .80g) as a 
colourless oil. T.l.c. (diethyl ether) Rf 0.70 " 



Intermediate 45 
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[2-[[2-[(4-Bromobutyl)oxy1ethyl]thio]ethyl1benzene 



A mixture of 2-[(2-phenylethyl)thio]ethanol (1.0g), 1 ,4-dibromobutane (3.79g), TAB (0.6g) and 50% 
s aqueous sodium hydroxide (12ml) was stirred at room temperature under nitrogen for 20h. The mixture 
was diluted with water (100ml), extracted with diethyl ether (2x100ml), dried and evaporated in vacuo io 
give an oil. Purification by FCC eluting with cyciohexane followed by System B (5:95) gave the title 
compound (1.34g) as a colourless oil. T.l.c. (System F 3:1) Rf 0.62. 

10 

Intermediate 46 



2-{2-(2-(Phenylmethoxy)ethoxy]ethynpyridine 

15 

Sodium hydride (80% dispersion in oil. 1 .68g) was added portionwise to a solution of 2-pyridineethanol 
(6.88g) in 1 ,2-dimethoxyethane (50m t) and stirred under nitrogen for 18h at room temperature. A solution of 
2-(phenylmethoxy)ethanoi methanesulphonate (8.25g) in 1 ,2-dimethoxyethane (100mt) was added and the 

20 mixture stirred at room temperature for 7h, then poured into water (400m t) and extracted with diethyl ether 
(3x200ml). The ethereal extracts were washed with 2N hydrochloric acid (250m I). The aqueous phase was 
re-extracted with diethyl ether (100ml) and the aqueous phase carefully basified with 8% sodium 
bicarbonate to pH8. Extraction with diethyl ether (2x200ml) and drying and evaporation in vacuo of the 
organic extracts gave an oil. Purification by FCC eluting with System F (4.1—1.1) gave the title compound - 

25 (2.71 g) as an oil. T.l.c. (diethyl ether Rf 0.54 



Intermediate 47 

30 

2-f2-(2-Pyridinyl)ethoxylethanol hydrochloride 



A solution of 2-[2-(2-(phenylmethoxy)ethoxy]pyridine (2.0g) in absolute ethanol (60m t) and ethanolic 
35 hydrochloric acid (1:9 HChEtOH 7.07m I) was hydrogenated over pre-reduced 10% palladium oxide on 
charcoal catalyst (50% aqueous, 600mg) until the uptake of hydrogen ceased (16h). The mixture was 
filtered and evaporated in vacuo to give the title compound (1 ,66g) as an oil which solidified on standing. 
T.l.c. (System G 95:5:1) Rf 0.08 

40 

Intermediate 48 



2-(2-(2-[(6-8romohexyl)oxy]ethyoxy]ethyl1pyridine 



A mixture of 2-{2-{2-pyridinyl)ethoxy]ethanoi hydrochloride (1.55g), 1 ,6-dibromohexane (5.94g), TAB 
(0.5g) and 50% sodium hydroxide (15ml) was stirred at room temperature under nitrogen for 5h. The 
mixture was diluted with water (100ml), extracted with diethyl ether (2x1 50m I) and evaporated in vacuo to 
so give an oil. The residual oil was partitioned between 2N hydrochloric acid (100ml) and hexane (2x1 00ml). 
The aqueous phase was basified to pHl2 with 50% sodium hydroxide, extracted with diethyl ether 
(2x1 50m I), dried and evaporated in vacuo to give an oil. Purification by FCC eluting with System F 
(2:1—1:1) gave the title compound (1.62g) as a colourless oil. T.l.c. (diethyl ether) Rf 0.40 

55 

Intermediate 49 
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N-[6-(2-[2-<2-Pyridinyl)ethoxy]ethoxy]hexyl]benzenemethanamine 



A solution of 2-{2-[2-((6-bromohexy0oxy]ethoxyjethyl]pyridine (1.55g) in benzylamine (3.lg) was heated 
at 125° under nitrogen for 3h. The solution was allowed to cool and then partitioned between 8% sodium 
bicarbonate (100ml) and diethyl ether (2x1 00m X). The solvent was evaporated in vacuo and the residual oil 
distilled (Kugelrohr) to remove excess benzylamine. Purificiation by FCC eluting with System G 92:8:1) gave 
the title compound (1.38g) as a colourless oil. T.l.c. (System G 95:5:1) Rf 0.14 



Intermediate 50 



4-Amino-3,5-dichloro-ot-([[6-(2-(2-(2-pyridinyl)ethoxy]ethoxy1hexyll (phenylmethyl)amino]methyll- 
benzenemethanol 



i-[4-Amino-3,5-dichloro]-2-bromoethanone (0.99g). N-[6-[2-[2-(2-pyridinyl)ethoxy)ethoxy]hexyl]- 
benzenemethanamine (1.25g) and DEA (0.50g) were stirred together in THF (35m I) at room temperature 
under nitrogen for 20h. The mixture was filtered and the filtrate evaporated in vacuo . The residue was 
dissolved in methanol (20m I) and sodium borohydride (0.36g) was added portionwise to the solution at 0 C C 
under nitrogen. The mixture was stirred at room temperature for 1h and then water (10m t) was carefully 
added and the solvent evaporated in vacuo . The residue was partitioned between water (100ml) and ethyl 
acetate (100ml). The aqueous phase was re-extracted with ethyl acetate (100ml) and the combined 
organic phases dried and evaporated in vacuo to give an oil. Purification by FCC eluting with System G 
(98:2:1) gave the title compound (1.l9g) as a colourless oil. T.l.c. (System G 95:5:1) Rf 0.24 

Intermediate 51 



2-[[2-(2-Pyridinyl)ethyl1thiolethanol 

2-Pyridineethanethiol (l.9g) and potassium hydroxide (0.77g) in methanol (15ml) were stirred under 
nitrogen for iSmin. 2-Chloroethanol (1.10g) was added and the solution stirred under nitrogen for 6h. The 
mixture was acidified to pH5 with 2N hydrochloric acid and then left overnight. The methanol was 
evaporated in vacuo and the residue partitioned between water (150ml) and diethyl ether (150ml), 
separated and the aqueous phase re-extracted with diethyl ether (100ml). The combined ethereal layers 
were dried and evaporated in vacuo to give an oil. Purification by FCC eluting with System G (98:2:1) gave 
the title compound (0.56g) as a colourless oil. T.l.c. (diethyl ether) Rf 0.21 

intermediate 52 



2-(2-[[2-((6-Bromohexyl)oxy]ethynthiolethyllpyridine 

A mixture of 2-[[2-<2-pyridinyl)ethyl]thio]ethanol (0.50g). 1 ,6-dibromohexane (2.13g), TAB (0.4g) and" 
50% aqueous sodium hydroxide (6ml) was stirred under nitrogen for 6h, then diluted with- water (75ml) 
and extracted with diethyl ether (2x1 50ml). The organic extracts were evaporated in vacuo to give an oil. 
which was partitioned between 2N hydrochloric acid (100ml) and hexane (2x100ml). The aqueous phase 
was basified to pH 12 with 50% aqueous sodium hydroxide and extracted with diethyl ether (2x1 50m I), the 
dried organic extracts were evaporated in vacuo to give an oil. Purification by FCC eluting with System F 
(1:1) gave the title compound (0.60g) as a colourless oil. T.l.c. (diethyl ether) Rf 0.64 
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Example 1 



4-Hydroxy-a f -[[[6-(4-(phenoxy)butoxy)hexyl]amino]methyi] -1 ,3-benzenedimethanol 



Intermediate 1 (2g), [4-[(6-bromohexyl)oxy]butoxy]benzene (3g) and DEA (2.3mi) in DMF (30ml) were 
stirred at 100° for 2h. Saturated aqueous sodium bicarbonate (80ml) was added and the mixture extracted 
with ethyl acetate (3x1 00ml). The combined organic extracts were washed with water (50ml), dried and 
10 evaporated. The resulting orange oil was applied to an FCC column and eluted with System D (89:10:1) to 
give an orange paste. Trituration with cyclohexane gave the title compound (1.7g) as a brown solid m.p. 60- 
68°. T.l.c. (System D 60:10:1) Rf 0.35. 



rs Example 2 



4-Hydroxy-et'-[[[6-(3-(phenylthio)propoxylhexyl]amino] methyl]- 1 ,3-benzenedimethanol 

20 

[[3-[(6-Bromohexyl)oxy]propyl]thiobenzene (2.0g), Intermediate 1 (1.51g), DEA (1.71ml) and DMF 
(22ml) were stirred at 100° under nitrogen for 1h. The cooled mixture was evaporated under reduced 
pressure and treated with aqueous saturated sodium bicarbonate (80ml). The mixture was extracted with 
ethyl acetate (2x1 00ml), and the combined extracts were washed with water (100ml). The dried organic 
25 layer was evaporated and the residue in methanol (20ml) was evaporated onto silica gel (Merck, 7734 I0g). 
The resultant silica gel plug was applied to an FCC column and elution with System D (89:10:1) afforded, 
after trituration with ethyl acetate, the title compound (6l7mg) as a cream solid m.p. 89-92°. T.l.c. (System 
D 90:10:1) Rf 0.14. 

30 

Example 3 



4-Hydroxya : -[[[6-[2-phenoxyethoxy)hexyl]amino]methyl]- 1 ,3-benzenedimethanol 

35 

Intermediate 1 (0.9g), [2-[(6-bromohexyi)oxy]ethoxy]benzene (1.65g) and DEA (1.2ml) in DMF (20ml) 
were stirred at 75° for 3h. The solution was evaporated under reduced pressure and the resulting amber 
syrup (3.6g) was partitioned between ethyl acetate and 8% sodium bicarbonate solution (100m I). The 

40 organic extract was washed with water, the aqueous solutions were re-extracted with ethyl acetate 
(2x50ml) and the combined organic extracts dried and evaporated. The residual yellow oil (2.04g) was 
purified by FCC eluting with ethyl acetate and System D (85:15:1) to give a colourless oil (0.9g). Further 
elution with the latter solvent -mixture afforded the title compound (0.75g) as a colourless oil, which when 
triturated with diethyl ether gave a white solid (0.45g) m.p. 67-68°. 

45 Found: C,68.27;H,8.39;N,3.37. 

C 23 H 33 NOs requires C,68.46;H,8.24;N,3.47%. 



Example 4 

50 

4-Hydroxy-a ; -{[[6-[(4-phenylthio)butoxy1hexyl]amino1 methyl[-1 ,3-benzenedimethanol benzoate 



55 A solution of [[4-[(6-bromohexyl)oxy]butyl]thio]benzene (1g) in DMF (5ml) was added dropwise to a 
stirred solution of Intermediate 1 (0.64g) and DEA (1.24g) in DMF (25ml) at 70° under nitrogen. The 
solution was stirred at 70° under nitrogen for 2.5h and evaporated in vacuo onto FCC silica. Purification by 
• FCC eluting with System E (39:10:1) gave a colourless oil, which was dissolved in methanol (10ml) and 
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treated with benzoic acid (0.2g). The solvent was evaporated and the residual oil triturated with diethyl ether 
to give the title compound (0.57g) as a cream solid m.p. 108-110°. 
Found: C67.4; H.7.7; N.2.5. 

CasHbzNOiS.CrHsOa requires C.67.5: H.7.6; N,2.5%. 



' Example 5 



'0 4-Hydroxv-a l -[[[5-[3-[(4-methoxy)phenoxy]propoxy]-l-methvlpentvl1amino]methyl1-l.3-benzenedimethanol 
benzoate ~" ~~ "~ "~ ' ' 



A solution of Intermediate 1 (0.33g) and 6-(3-(4-(methoxy)phenoxyjpropoxy]-2-hexanone (0.5g) in 
15 absolute ethanol (25ml) was hydrogenated over a mixture of pre-reduced 5% platinium oxide on charcoal 
(250mg) and 10% palladium oxide on charcoal (250mg) catalysts in absolute ethanol (10ml). The mixture 
was filtered and evaporated in vacuo to give a product which was purified by FCC, elution with System E 
(3g:l0:1) affording an oil. This was dissolved in methanol (5ml)' and treated with benzoic acid (0.03g), 
evaporated and triturated with diethyl ether to give the title compound (0.1 ig) as a pale brown foam. 
20 Found: C65.05; H.7.63; N.2.37. 

C25H37NOs.C7H5O2.H2O requires C65.39; H.7.55: N,2.38%. 
T.l.c. (System E 39:10:1) Rf 0.23. 



25 Example 6 



Propyl 4-{3-[[6-[[2-hvdroxy-2-[4-hydroxy-3-(hydroxymethyl)phen y l]ethyl]amino]hexyl]oxy]propoxy1 benzoate 



Propyl 4-[3-((6-bromohexyl)oxy]propoxy]benzoate (O.SOg) was added dropwise over 10 mins to a 
solution of Intermediate 1 (0.55g) and DEA (0.56g) in DMF (10ml) stirred at 80° under nitrogen. The 
solution was stirred at 80" for a further 2h, the solvent removed in vacuo at 60° and the residual oil 
partitioned between water (50ml) and ethyl acetate (50m t). The aqeuous phase was extracted with further 
35 ethyl acetate (50ml), the combined organic layers were dried and concentrated to yield a product which 
was purified by FCC, elution with System E (39:10:1) yielding the title compound (0.33g) as a viscous 
colourless oil which solidified to a white powder on trituration with diethyl ether m.p. 75-78°. 
Found: C66.74; H.8.30; N,2.66. 
CagHo NO7 requires C.66.78; H.8.21; N,2.78%. 



Example 7 



45 4-Hydroxy-a 1 -([[6-[3-[(4-methylphenyl)thio]propoxy1hexyn amino]methyl]-1.3-benzenedimethanol 
hydrobromide ~ ' "~ " 



A solution of l-[[[3-((6-bromohexyl)oxy]propyl]thio]-4-methylbenzene (1g) in DMF (5ml) was added 
50 dropwise to a stirred solution of Intermediate 1 (0.64g) and DEA (1.24g) in DMF (25ml) at 70° under 
nitrogen. The solution was stirred at 70° under nitrogen for 2h and evaporated in vacuo onto FCC silica. 
Purification by FCC on tnethylamine deactivated silica (Merck 9385) eluting with toluene-ethanol (8:1) gave 
a colourless oil, which on trituration with diethyl ether gave the title compound (0.3g) as a white solid m.p. 
74-76°. 

55 Found: C57.3; H.7.4; N.2.7. 

C 25 H 37 NOiS.HBr required C.56.8; H.7.25; N,2.65%. 
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Example 8 



a'-[[[6-[2-(3,4-Dimethvlphenoxv)ethoxv]hexyl1amino]methyl] -4-hydroxy-1,3-benzenedimethanol 

5 

A solution of [2-[(6-bromohexyl)oxy]ethoxy]-3.4-dimethyibenzene (1 .82g), Intermediate 1 (0.9g) and OEA 
(1.2ml) in DMF (20ml) was stirred at 70° for 3h. evaporated under reduced pressure and the residual 
brown gum was extracted into 8% sodium bicarbonate solution (50m t) and ethyl acetate (3x50mt). The 

w dried ethyl acetate solution was evaporated under reduced pressure and the residual oil (L9g) was purified 
by FCC. Elution with ethyl acetate followed by System D (85:15:1) gave an amber oil (0.55g) which was 
triturated with diethyl ether (2x30mt). Evaporation of the ethereal solution gave the title compound (0.1 4g) 
as a white solid m.p. 65-68°. 
Assay Found: C69.39: H.3.79; N.3.12. 

75 C25H37NO5 requires C69.58; H.8.64; N,3.25%. 



Example 9 

20 

a ! -[[[5-[2-(4-Chlorophenylthio)ethoxy]pentyl1aminolmethyl] -4-hydroxy-1,3-benzenedimethanol 



A solution of [[2-[(5-bromopentyl)oxy]ethyl]thio]-4-Chlorobenzene (1.85g), Intermediate 1 and DEA 
2S (1.2ml) in DMF (20ml) was stirred for 70° for 3h, evaporated under reduced pressure and the residual 
amber oil treated with 8% sodium bicarbonate solution (50ml) and water (50m 1). The mixture was 
extracted with ethyl acetate (3x1 00ml) which was dried and evaporated. The resulting liquid (2.25g) was 
purified by FCC eluting with ethyl acetate followed by System O (85:15:1) to give an oil (0.6g) which then 
treated with diethyl ether gave the title compound (0.5g) as a white solid m.p. 69-73° 
30 Assay Found : C60.06; H.6.93; N.3.05. 

C 22 H 3 oCINO<.S requires C60.05; H.6.87; N,3.18%. 



Example 1_0 

35 

4-C3-[[6-([2-(4-Amino-3,5-dichlorophenyl)-2-hydroxyethyn amino]hexyl]oxy]propoxy]-N.N-diethylbenzamide 
(E)-butenedioate 

40 

4-[3-[[6-([2-(4-Amino-3,5-dichlorophenyl)-2-hydroxyethyi]( phenylmethyl)amino]hexyl]oxy]propoxy]-N,N- 
diethylbenzamide (1.45g) was hydrogenated over pre-reduced 10% palladium on carbon (50% aqueous 
paste, 310mg) in ethanor-f+5ml) containing hydrochloric acid (cone. HCI/EtOH, 1:9v/v, 2.1ml). The catalyst 
was removed by filtration the solvent was evaporated and the residue was partitioned between 8% sodium 

45 bicarbonate (20ml) and ethyl acetate (20ml). The aqueous layer was re-extracted with ethyl acetate 
(20ml) and the combined organic extracts were washed with 8% sodium bicarbonate and brine, dried and 
concentrated to a slightly coloured oil which was purified by FCC eluting with System G (90:10:1) to give a 
colourless oil (840mg). A solution of the oil (810mg) and fumaric acid (180mg) in methanol (10ml) was 
concentrated to an oil which was triturated several times with diethyl ether to give the title compound - 

50 (670mg) as an off white powder. Tic. (System E 80:20:2) Rf 0.56. ~~ ™~ 
Analysis Found : C58.66; H.6.99; N.6.60; C1. 11.96. 

C2sH*iCl2N 3 O*.O.5C 4 Hi0 4 requires C58.82: H.7.08; H.7.08; N.6.86; Cl,11.57%. 



55 Example 1 1 
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N,N-Diethyl-4-(34C6-[[2-[4-hydroxy-3-[(methvlsulphonvl)amino]phenyl]-ethyl1amino]hexyl]oxy]-propoxy]- 
benzamide benzoate 



s A solution of N-(5-(bromoacetyl)-2-(phenylmethoxy)phenyl]-methanesulphonamide (1.5g), N, N-diethyl- 
4-{3-{[6-{(phenylmethyl)-amino]hexyl]oxy]propoxy]benzamide (1.56g) and OEA (0.54g) in dichTorqmethane 
(35ml) was stirred at room temperature under nitrogen for 4h. The solvent was evaporated and the residual 
oil in ethanol (130ml) was hydrogenated over pre-reduced 10% palladium on charcoal (50% paste in water, 
0.7g) and 5% platinum on charcoal (0.8g). The reaction mixture was filtered and the solvent was 

io evaporated. The residual oil was purified by FCC eluting with System E (80:20:2) to give a foam (544mg) 
which was dissolved in methanol (5ml) and treated with benzoic acid (124mg) in methanol (5ml). The 
solution was concentrated and the residue was triturated with diethyl ether for five days to give the title 
compound (510mg) as a white solid, m.p. 75-77°. 
Analysis Found : C60.8; H.7.5; N,5.9:S,4.6. 

15 C 29 H 4 sN 3 O7S.C7H s O 2 .0.5H 2 ) requires C60.8: H.7.4; N.5.9: 



4-Hydroxy-a 1 -[[[3-{2-(4-phenylbutoxy)ethoxy|propyijamino]methyl]-1,3-benzenedimethanol benzoate 



[4-[2-(3-Bromopropoxy)ethoxyjbutyl]benzene (2.0g) was added dropwise to Intermediate 1 (1.3g) and 
25 DEA (l.7g) in DMF (20m l) at 70°. The solution was heated at 70-75° for 2h and evaporated, and the 
residue was purified by FCC eluting with System E (80:20:1) to give a yellow gum. The gum (0.8g) in 
chloroform was treated with benzoic acid (0.6g) and evaporated. The residue was triturated with diethyl 
ether (2x50ml) to give the title compound (0,9g) as a yellow gum. T.l.c. (System E 80:20:1) Rf 0.5 
Analysis Found: C68.7; H.7.8; N.2.4. 
30 CaiHjsNOs.CvHsOa requires C69.0; H.7.7; N,2.6%. 



4-Amino-3,5-dichloro-g-[[[3-(2-(3-phenoxypropoxy)ethoxy]propyl1amino] methyl]benzenemethanol (E)-2- 
butenedioate ™ " 



40 [4-Amino-3,5-dichloro-a-([[3-[2-(3-phenoxypropoxy)ethoxy]propyl](phenylmethyl)amino]methyl]- 

benzenemethanol (1.2g) was hydrogenated over pre-reduced 10% palladium oxide on charcoal catalyst 
(50% aqueous, 220mg) in ethanol (15ml) containing hydrochloric acid (1:9 cone, hydrochloric acid/ethanol, 
1.99ml) until the uptake of hydrogen (54m l) ceased. The mixture was filtered and evaporated in vacuo . 
The resulting brown oil was dissolved in ethyl acetate (100ml) and basified with 8% sodium bicarbonate 

45 solution (150ml). The aqueous phase was re-extracted with ethyl acetate (50ml) and the combined organic 
phases were dried and evaporated in vacuo to give an oil. Purification by FCC eluting with System H 
(90:10:1 - 90:20:1) gave a colourless oil (0.55g). This was dissolved in methanol (15ml), treated with 
fumaric acid (0.07g), evaporated in vacuo and triturated with diethyl ether to give the title compound - 
(0.52g) as a white solid; m.p. 97-98.5°. T.l.c. (System E 40:10:1) Rf 0.21 



Example 14 



55 
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4-Amino-3.5-dichloro-a-([[3-[2-{3-phenylpropoxy)ethoxy]propyl]amino] methyi]benzenemethanoi (E)-buten- 
dioate 



5 A solution of [4-amino-3.5-dichloro-a-[[phenylmethyl)[3-C2-(3-phenyipropoxy)ethoxy]propyl]amino]- 
methyl]ben2enemethanol (1.1 Og) and 1:9 cone, hydrochloric acid in ethanol (1.88ml) in absolute ethanol 
(16ml) was hydrogenated over pre-reduced 10% palladium oxide on charcoal (50% aqueous paste 
2!0mg) in absolute ethanol (5ml) until the uptake of hydrogen (56.9m t) ceased. The mixture was filtered 
and evaporated in vacuo to give a brown oil (1 .09g). Trituration with diethyl ether gave a solid, which was 

10 dissolved in ethyl acetate (150ml) and basified with 8% sodium bicarbonate solution (100ml). The 
aqueous phase was re-extracted with ethyl acetate (50m t) and the combined organic phases dried and 
evaporated in vacuo . The resulting brown oil, (0.27g) was dissolved in methanol (10ml) and treated with 
fumaric acid (0.04g). The solution was evaporated in vacuo and the residue triturated with diethyl ether to 
give the title compound (0.32g) as a white solid m.p. 89.5-91 0 T.l.c. (System E 40:10:1) Rf 0.42 

is 

Example 15 



20 4-Amino-3.5-dichloro-g-[[[6-[2-((3-pyridinyl)oxylethoxy]hexyl1amino]methyl]benzenemethanol (E)- 
butenedioate 



4-Amino-3,5-dichloro-a-[[(phenylmethyl)[6-[2-[(3-pyridinyl)oxy]ethoxy]hexyl]amino]methyl]- 
25 benzenemethanol (1g;) was hydrogenated over pre-reduced palladium oxide on carbon (50% aqueous 
paste, 200mg) in ethanol (30ml) containing cone, hydrochloric acid for 6h (uptake of hydrogen, 45ml). The 
catalyst was removed by filtration the solvent was evaporated and the residual oil was partitioned between 
8% sodium bicarbonate (50ml) and ethyl acetate (50ml). The organic layer was dried and concentrated to 
give a yellow oil which was purified by FCC eluting with System G (95:5:1) to give an oil (590mg). The oil 
30 was dissolved in methanol (20ml) and treated with fumaric acid (77mg) and concentrated to give a foam 
which was triturated in ethyl acetate to give the title compound (650mg) as a white solid - m.p. 105-106° 
T.l.c. (System E 80:20:1) Rf 0.34 



35 Example 16 



[4-Amino-3,5-dichloro-g-(H4-(2-((2-phenylethyl)thio1ethoxy]butyl] amino]methynbenzenemethanol 



A solution of 4-amino-a-(aminomethyl)-3,5-dichlorobenzenemethanol (1.53g), [2-{[2-(4-bromobutoxy)- 
ethyl]thio]ethyl]benzene (1.0g) and DEA (0.71 g in DMF (20ml) was stirred under nitrogen at 100° for 2h. 
The solvent was evaporated in vacuo and the residue purified by FCC eluting with System G (95:5:1) to 
give an oil. The oil was partitioned between dichloromethane (50ml) and 8% sodium bicarbonate (75ml) 
45 and the aqueous solution re-extracted with dichloromethane (50ml). The organic extracts were dried and 
evaporated in vacuo to give the title compound (924mg,) as a white solid m.p. 74-77°. T.l.c. (System E 
40:10:1) Rf 0.57 



so Example 17 



4-Amino-3,5-dichioro-a-([[6-[2-[2-(2-pyridinyl)ethoxyjethoxylhexyl]-amino]methyllbenzenemethanol 



A solution of 4-amino-3,5-dichloro-a-[[(phenylmethyl)[6-[2-[2-(2-pyridinyl)ethoxy]ethoxy]hexyl]amino]- 
methyl]benzenemethanol (1.1g.) in ethanol (25ml) was hydrogenated over pre-reduced 10% palladium 
oxide on charcoal catalyst (50% aqueous paste, 600mg) in ethanol (10ml) containing 1:9 cone, hydrochloric 
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acid/ethanol, (1.78ml,) until the uptake of hydrogen ceased (ih). The mixture was filtered and evaporated in 
vacuo to give an oil which was dissolved in dichloromethane (iQOml) and washed with 8% sodium 
bicarbonate (50ml). The aqueous phase was re-extracted with dichloromethane (50m t) and the combined 
organic phases dried and evaporated in vacuo to give an oil. Purification by FCC eluting with System G 
(95:5:1) gave a colourless oil, which was dissolved in methanol (10ml) and treated with fumaric acid 
(0.09g), evaporated in vacuo and triturated with diethyl ether to give a white solid (0.75g,). The solid was 
dissolved in dichloromethane (150ml) and washed with 8% sodium bicarbonate (100ml). The aqueous 
layer was re-extracted with dichloromethane (100ml) and the combined organic fractions dried and 
evaporated in vacuo to give an oil. Trituration with System F (ca. 10:1) gave the title compound (0.60g,) as a 
white solid m.p. 45.5-46.5° T.l.c. (System E 40:10:1) Rf 0.49 



[4-Amino-3,5-dichloro-g-{[[6-[2-([2-(2-pyridinyl)9thynthio]ethoxy]hexyl]amino]methyl]benzenemethanol 

A solution of 4-amino-a-(aminomethyl)-3,5-dichlorobenzenemethanol (0.56g,), 2-(2-{[2-{(6-bromohexyl)- 
20 oxy]ethyl]thio]ethyl]pyridine (0.58g,) and DEA (0.26g.) in DMF (10ml) was stirred under nitrogen for 2h. The 
solvent was evaporated in vacuo and the residual oil partitioned between 8% sodium bicarbonate solution 
(100ml) and dichloromethane (100ml). The aqueous phase was re-extracted with dichloromethane 
(100ml) and the combined organic phases dried and evaporated in vacuo to give an oil. Purification by 
FCC eluting with System G (98:2:1) gave an oil. Trituration with hexane afforded the title compound - 
25 (451mg.) as a solid m.p. 59.5-62° T.l.c. (System E 40:10:1) Rf 0.32 

The following are examples of suitable formulations of compounds of the invention. The term 'active 
ingredient' is used herein to represent a compound of the invention. 

30 Tablets (Direct Compression) 

mg/tablet 

Active ingredient ■ 2.0 
Microcrystalline cellulose USP 196.5 
Magnesium Stearate BP 1.5 

to Compression .weight 200.0 

The active ingredient is sieved through a suitable sieve, blended with the excipients and compressed ' 
using 7mm diameter punches. 
45 Table of other strengths may be prepared by altering the ratio of active ingredient to microcrystalline 
cellulose or the compression weight and using punches to suit. 

The tablets may be film coated with suitable film forming materials, such as hydroxypropylmethylcei- 
lulose, using standard techniques. Alternatively, the tablets may be sugar coated. 
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Metered Dose Pressurised Aerosol (Suspension Aerosol) 



rnq/metered dose Per can 

Active ingredient 

5 micronised 0.100 26.40mg 

'Oleic Acid BP 0.010 '' 2.64mg 

Trichlorof luoromethane BP 23.64 5.67g 

10 Dichlorodifluoromethane BP 61.25 14.70g 



The active ingredient is micronised in a fluid energy mill to a fine particle size range. The oleic acid is 
mixed with the trichlorofluoromethane at a temperature of 10-15 9 C and the micronised drug is mixed into 
JS the solution with a high shear mixer. The suspension is metered into aluminium aerosol cans and suitable 
metering valves delivering 85mg of suspension are crimped onto the cans and the dichlorodifluoromethane 
is pressure filled into the cans through the valves. 

Inhalation Cartridges 

20 

mq/cartridqe 

Active ingredient micronised 0.200 
Lactose 8P to 25.0 

25 

The active ingredient is micronised in a fluid energy mill to a fine particle size range prior to blending 
with normal tabletting grade lactose in a high energy mixer. The powder blend is filled into No. 3 hard 
gelatin capsules on a suitable encapsulating machine. The contents in the cartridges are administered using 
30 . a powder inhaler such as the Glaxo Rotahaler. 



1 . Compounds of the general formula (I) 



Ar CHCHNHC ( CH 2 ) ( CH 2 ) m * ( CH 2 ) n Q-P 

I . I. 
OH R 2 



(I) 



and physiologically acceptable salts and solvates thereof wherein 
45 Ar represents 

R4R3 



(a) 




// \ x 



R 3 is a bond or a straight or branched Ci 2 alkylene group, 
R* is a hydroxy group or a group R s NH-where 
rs represents a group CH 3 S0 2 -, HCO-or NH 2 CO-, 
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(b) 




(c) \ 

CI 



9 R s is a chlorine atom or the group F 3 C-, 
HO 

(d) 




HOCH 2 N 



(a) 




OX; 



k represents an integer from 1 to 8, 

m represents zero or an integer from 2 to 7 and 

n represents an integer from 2 to 7 with the proviso that the sum total of k, m and n is 4 to 12; 

R 1 and R 2 each represents a hydrogen atom or a methyl or ethyl group with the proviso that the sum total 

of carbon atoms in R 1 and R 2 is not more than 2; 

R 30 represents hydrogen or Ci 2alkyl: 

X represents an oxygen or sulphur atom; and 

Y and Q may each represent a bond or an oxygen or sulphur atom with the -provisos that at least one of V 
and Q represents an oxygen or sulphur atom and when Y is a bond m is zero, or when Y represents an 
oxygen or sulphur atom m is an integer from 2 to 7; 

P represents a phenyl group optionally substituted by one or more substituents selected from halogen 
atoms, or the groups C- 3 alkyl, Ci 3 aikoxy, hydroxy, -CH 2 OH-. -<CH 2 ) 2 OH, -C0 2 H, -C0 2 CH-j, -C0 2 (CH 2 )- 
2 CH 3 , -R 7 , COR', -NHCOR 8 and NR 9 S0 2 R 10 ; 
where 

R 7 represents an amino, amicoCi 3alkyl, aminoCi sdialkyl, pyrrolidino. piperidino, hexamethyleneimino, 



31 



0 286 242 



piperazino, N-methylpiperazino or morpholino group; 

R a represents a hydrogen atom or a C. ialkyl, C= ^alkoxy, phenyl or amino group: 
R 9 represents a hydrogen atom or a methyl group: 
R'° represents' a methyl, phenyl, amino or dimethyiamino group: 
5 or P represents a pyridyl group optionally substituted by one or two substitutents selected from halogen 
atoms or hydroxy, d 3 aikyl and Ci 3alkoxy groups. 

2. Compounds as claimed in claim 1 wherein the chain -(CH 2 ) k -is a group selected from -CH 2 -. -(CH 2 ) 2 - 
. -(CH 2 ) 3 -, -(CH 2 )*-, -<CH 2 )s-, -<CH 2 ) G -and -<CH 2 ) 7 -and the chains -(CH 2 ) m -and -(CH 2 )„-are each groups 
selected from -(CH 2 ) 2 -, -(CH 2 )3-, -<CH 2 )t-. -(CH 2 )s-and -(CH 2 ) S -. or the chain -<CH 2 ) m is a bond, subject to 

ro the proviso that the sum total of k, n and m is 4 to 1 2. 

3. Compounds as claimed in claim 1 or 2 wherein the sum total of carbon atoms in the chains -<CH 2 ) k -, 
-(CH 2 ) m -and -<CH 2 ) n -is 7, 8 or 9. 

4. Compounds as claimed in any of claims 1 to 3 wherein R 1 and R 2 are each a hydrogen atom or a 
methyl group. 

75 5. Compounds as claimed in any of claims 1 to 4 wherein R 30 is a hydrogen atom. 

6. Compounds as claimed in any of claims 1 to 5 wherein Ar is a group of type b). c) or d) as defined in 
claim 1 or a group of formula 



f) HOCH 2 



i) R°NH 



1% 



where R s is HCO-, NH 2 CO-or CH 3 S0 2 -. 

7. Compounds as claimed in any of claims 1 to. 6 wherein P is an optionally substituted phenyl group 
containing one or two substituents selected from halogen atom(s), Ct salkyi and Ci salkoxy groups and the 
groups -C0 2 (CH 2 ) 2 CH 3 -CON(CH 2 CH 3 ) 2 and NHCOCH3 or a pyridyl group attached to the rest of the 
molecule at the 2-, 3-or 4-position, and optionally containing a single substituent selected from hydroxy, 
Ci salkyi, Ci 3 alkoxy or halogen. 

8. Compounds as claimed in any of claims 1 to 7 in which X represents an oxygen atom and one of Y 
and Q represents an oxygen or sulphur atom and the other represents a bond or X, Y and Q all represent 
oxygen atoms. 

9. 4-Hydroxy-a : -[[[6-[(4-phenylthio)butoxy]hexyl]amino]methyl]-1 ,3-benzenedimethanol, 
H3-{[6-[[2-{4-amino-3,5-dichlorophenyl)-2-hydroxyethyl]amino]hexyl]oxy]propyl]-N,N-diethylbenzamide, 
4-hydroxy-a ; -{[[3-[2-(4-phenylbutoxy)ethoxy]propyl]amino]methyl]-1,3-benzenedimethanol, 
4-amino-3,5-dichloro-a-[[[3-[2-{3-phenoxypropoxy)ethoxy]propyl]amino]methyl]benzenemethanol, 
4-amino-3,5-dichloro-a-[[[3-[2-(3-phenylpropoxy)ethoxy)propyl]amino]methyl]benzenemethanol, 
[4-amino-3,5-dichloro-a-{[[6-(2-([2-(2-pyridinyl)ethyl]thio]ethoxy]hexyl]amino]methyl]benzenemethanoi 
4-hydroxy-a : -[[[3-[2-[3-(4-acetamido)phenylpropoxy]ethoxy]propyl]amino]methyl]-l,3-benzenedimethanol 
and physiologically acceptable salts and solvates thereof. 

10. A process for the preparation of compounds of formula (I) as defined in any of claims 1 to 9 which 
comprises: 

(1a) for the preparation of compounds of formula (I) in which R' is a hydrogen atom, alkylating an 
amine of general formula (II) 
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R 30 

I 

Ar-CHCHNH 2 (II) 
OH 



with an alkylating agent of general formula (III) 

L CH (CH 2 ) k X(CH 2 ) m Y(CH 2 ) n Q-P (III) 
R 2 

where L represents a leaving group, followed where necessary by removal of any protecting groups; or 

(1b) for the preparation of compounds of formula (I) in which R 1 is a hydrogen atom, alkylating an 
amine of general formula (II) with a compound of general formula (IV) 

R 2 CO(CH 2 ) k X(CH 2 ) m Y(CH 2 ) n Q-P (IV) 

in the presence of a reducing agent, followed where necessary by removal of any protecting groups; or 
(2) reducing an intermediate of general formula (VI) 

R 3 0 R l 

, I I 

Ar-X^-CHNR" C ( CH 2 ) fcX (CH 2 ) m Y ( CH 2 ) n -Q-Z> (VI ) 

R2 



where X 1 represents a reducible group and R" represents a hydrogen atom or a protecting group, followed 
where necessary by removal of any protecting groups: and when the compound of formula (I) is obtained as 
a mixture of enantiomers, optionally resolving the mixture to obtain the desired enantiomer; and/or where 
the compound of formula (I) is in the form of a free base, optionally converting the free base into a salt. 

11. A pharmaceutical composition comprising at least one compound of general formula (I) as defined 
in claim 1 or a physiologically acceptable salt or solvate thereof together with at least one physiologically 
acceptable carrier or excipient. 

Claims for the following contracting states: GR, ES. 



1 . A process for the preparation of compounds of the general formula (I) 
R 30 R l 
I I 

Ar — CHCHNHC ( CH 2 ) k X ( CH 2 ) m Y ( CH 2 ) n Q-P (I) 
OH R 2 

and physiologically acceptable salts and solvates thereof wherein 
Ar represents (a) 



R4R3 
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where 

R 3 is a bond or a straight or branched d 2 aikylene group. 
R* is a hydroxy group or a group R s NH-where 
R s represents a group CH3SO2-, HCO-or NH 2 CO-, 



HO 




CI 



where R 6 is a chlorine atom or the group F 3 C-, 
HO 




HOCH 2 N 




k represents an integer from 1 to 8, 

m represents zero or an integer from 2 to 7 and 

n represents an integer from 2 to 7 with the proviso that the sum total of k, m and n is 4 to 1 2; 

R 1 and R 2 each represents a hydrogen atom or a methyl or ethyl group with the proviso that the sum total 

of carbon atoms in R 1 and R 2 is not more than 2; 

R 30 represents hydrogen or C1 2 alkyl; 

X represents an oxygen or sulphur atom; and 

Y and Q may each represent a bond or an oxygen or sulphur atom with the provisos that at least one of Y 
and Q represents an oxygen or sulphur atom and when Y is a bond m is zero, or when Y represents an 
oxygen or sulphur atom m is an integer from 2 to 7; 

P represents a phenyl group optionally substituted by one or more substituents selected from halogen 
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atoms, or the groups C- 3 alkyl, C, 3 alkoxy. hydroxy, -CH 2 OH-, -(CH 2 ) 2 OH, -C0 2 H, -C0 2 CHa, -C0 2 (CH 2 )- 

2CH3, -R 7 , COR 7 , -NHCOR 3 and -NR s S0 2 R 10 ; . 

where 

R 7 represents an amino, aminoCi 3 alkyl, aminoCi 3 dialkyl, pyrrolidine piperidino, hexamethyleneimino, 
s piperazino, N-methylpiperazino or morpholino group; 

R s represents a hydrogen atom or a C1 ialkyl, Ci talkoxy, phenyl or amino group; 

R 9 represents a hydrogen atom or a methyl group; 

R 10 represents a methyl, phenyl, amino or dimethylamino group; 

or P represents a pyridyi group optionally substituted by one or two substitutents selected from halogen 
to atoms or hydroxy, Ci 3 alkyl and C1 3 alkoxy groups, which comprises 

(1a) for the preparation of compounds of formula (I) in which R 1 is a hydrogen atom, alkylating an 
amine of general formula (II) 

R 3 0 

75 | 

Ar-CHCHNH 2 (II) 
OH 

20 

with an alkylating agent of general formula (III) 

L C H (CH 2 ) k X(CH 2 ) m Y(CH 2 ) n Q-P (III) 
R 2 

25 

where I represents a leaving group, followed where necessary by removal of any protecting groups; or 

(1b) for the preparation of compounds of formula (I) in which R 1 is a hydrogen atom, alkylating an 
amine of general formula (II) with a compound of general formula (IV) 

30 R 2 CO(CH 2 ) k X(CH 2 ) m Y(CH 2 ) n Q-P (IV) 

in the presence of a reducing agent, followed where necessary by removal of any protecting groups; or 
(2) reducing an intermediate of general formula (VI) 

35 R 30 R l 

i i 1 

Ar-Xl-CHNR" C ( CH 2 ) k X ( CH 2 ) m Y ( CH 2 ) n -Q-P (VI ] 

R 2 



where X 1 represents a reducible group and R" represents a hydrogen atom or a protecting group, followed 
where necessary by removal of any protecting groups; and when the compound of formula (I) is obtained as 
a mixture of enantiomers, optionally resolving the mixture to obtain the desired enantiomer; and/or where 

j S the compound of formula (I) is in the form of a free base, optionally converting the free base into a salt. 

2. A process as claimed in claim 1 for the production of compounds wherein the chain -(CH 2 ) k -is a 
group selected from -CH 2 -, -(CH 2 ) 2 -, -<CH 2 ) 3 -, -(CH 2 )*-, -(CH 2 ) 5 -, -(CH 2 ) s -and -(CH 2 ) 7 -and the chains - 
(CH 2 ) m -and -(CH 2 ) n -are each groups selected from -<CH 2 ) 2 -, -<CH 2 ) 3 -. -(CH 2 ) t -, -(CH 2 ) 5 -and -(CH 2 ) 6 -, or the 
chain -<CH 2 ) m is a bond, subject to the proviso that the sum total of k, n and m is 4 to 12. 

50 3. A process as claimed in claim 1 or 2 for the production of compounds wherein the sum total of 
carbon atoms in the chains -(CH 2 ) k -, -(CH 2 ) m -and -(CH 2 ) n -is 7, 8 or 9. 

4. A process as claimed in any of claims 1 to 3 for the production of compounds wherein R 1 and R 2 are 
each a hydrogen atom or a methyl group. 

5. A process as claimed in any of claims 1 to 4 for the production of compounds wherein R 30 is a 
55 hydrogen atom. 

6. A process as claimed in any of claims 1 to 5 for the production of compounds wherein Ar is a group 
of type b), c) or d) as defined in claim 1 or a group of formula 
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f) 



HOCH 2 



HO 




cr 



i) 



R 5 NH 



HO 




where R s is HCO-. NH 2 CO-or CH3SO2-. 

7. A process as claimed in any of claims 1 to 6 for the production of compounds wherein P is an 
optionally substituted phenyl group containing one or two substituents selected from halogen atom(s), 
C, 5 alkyl and Ci ; alkoxy groups and the groups -C0 2 (CH2)2CH 3 , -CON(CH 2 CH 3 ) 2 and NHCOCH3 or a 
pyridyl group attached to the rest of the molecule at the 2-, 3-or 4-position, and optionally containing a 
single substituent selected from hydroxy, C1 3 alkyl, Ci 3 alkoxy or halogen. 

8. A process as claimed in any of claims 1 to 7 for the production of compounds in which X represents 
an oxygen atom and one of Y and Q represents an oxygen or sulphur atom and the other represents a bond 
or X, Y and Q all represent oxygen atoms. 

9. A process as claimed in claim 1 for the production of a compound selected from: 
4-hydroxy-a i -[[[6-C(4-phenylthio)butoxy]hexyl]amino]methyl]-l,3-benzenedimethanol, 
4-[3-[[6-[[2-{4-amino-3,5-dichlorophenyl)-2-hydroxyethyl]amino]hexyl]oxy]propyl]-N,N-diethylbenzamide, 
4rhydroxy-a-[[[3-C2-{4-phenylbutoxy)ethoxy]propyl)amino]methyl]-1,3-ben2enedimeThanol, 
4-amino-3,5-dichloro-a-([[3-(2-(3-phenoxypropoxy)ethoxy]propyl]amino]methyl]benzenemethanol, 
4-amino-3,5-dichloro-a-{[[3-(2-(3-phenylpropoxy)ethoxy)propyl]amino]methyl]benzenemethanol, 
[4-amino-3,5-dichloro-a-[[[6-{2-[[2-(2-pyridinyl)ethyl]thio]ethoxy]hexyl]amino]methyl]benzenemethanol 
4-hydroxy-a'-[[[3-[2-[3-(4-acetamido)phenylpropoxy]ethoxy]propyl]amino]methyl]-1,3-benzenedimethanol 
and physiologically acceptable salts and solvates thereof. 



36 



